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This study examines mathematics curriculum development in the United States
from 1973 to 1992 and analyzes the impact of this development upon African American
students.
The study was based upon the supposition that mathematics curricula that
promote active engagement and utilize an interdisciplinary approach are more successful
than traditional curricula in educating African American students.
Historical data, which outlines the evolution ofmathematics curriculum
development between 1973 and 1992, was analyzed and compared to various
performance indicators for students in mathematics.
The analysis showed that during this time period, there was a considerable effort
by the educational community to enhance mathematics curricula. Although the level of
implementation varied tremendously, there was a pronounced trend towards utilizing new
methodologies including discovery teaching and learning. In addition to an overall
improvement of their mathematics proficiency at the national level, African American
students demonstrated an even greater improvement in programs that were specifically
designed to improve their performance in mathematics.
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Although it was concluded that improved proficiency among African American
students was not the exclusive result of developments in mathematics curricula, there was
evidence that curricula that promoted active engagement and utilized an interdisciplinary
approach positively impacted their performance.
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Mathematics curriculum development in the United States lends itself to a history
that is most interesting and complex. As this history is considered, one finds that both the
study and teaching ofmathematics have evolved from a most rudimentary form to a
particularly intricate discipline. Many of the early colonial schools focused on teaching
students how to read and write and covered very few mathematical topics. When
mathematics was taught, only basic arithmetical operations were included in the
curriculum. While this blatant omission was questioned by a few educators, the lack of a
substantial mathematics curriculum largely went unchallenged.’
During this time, students did not use printed texts in a ciphering-book approach
to arithmetic. Textbooks were only available to teachers and were self-contained, single
volumes that discussed each topic in its turn and then dropped it. These arithmetic books
were used over several years of study at different age levels. The most popular arithmetic
book in eighteenth century America was Thomas Dilworth's The Schoolmaster's
Assistant: Being a Compendium ofArithmetic Both Practical and Theoretical which was
"National Council of Teachers ofMathematics, A History of Mathematics
Education in the United States and Canada (Washington, D.C.: National Council of
Teachers of Mathematics, Inc., 1970), 13.
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a reprint of an English text. America's first edition of the small book of 192 pages was
printed in 1773, the book's seventeenth edition. Included after a preface dedicated to
schoolmasters in Great Britain and Ireland was an essay, "On the Education of Youth",
addressed to parents. An excerpt from this composition gives indications of the issues
and concerns being dealt with at that time:
I believe it is confessed by All [sic], that it is a Task [sic] too hard for Children
[sic] to be made complete Masters ofArithmetic, and therefore the best Way [sic] of
instructing them in it is, most certainly, first to give them a general Notion [sic] of it,
in the easiest Manner[sic], and next to enlarge upon it afterward, if there be
Time[sic]; otherwise it must be done by themselves, as their increase in Years[?,\c]
and Growth [sic] in Understanding [sic] will permit.'
As one would imagine, the views espoused by Dilworth expressed the need for self-
instruction for those who desired to learn more than the fundamentals of arithmetic.
Furthermore, the lack of formal mathematics instruction combined with economic,
familial, and cultural pressures often denied able students the opportunity to learn. One
excellent example of such a student is Benjamin Banneker (1731-1806), an African
American, who was sent to a school that was open only during the winter. Learning only
reading and simple arithmetic in school, Banneker went on to teach himself advanced
mathematics and made significant contributions in astronomical computations and the
preparation of almanacs.^
By the end of the eighteenth century, following the Revolutionary War, there were at




wrote mathematics books on the subject. Among them was Nicholas Pike (1743-1819)
who created the acclaimed work entitled, A New and Complete System ofArithmetic
Composed for the Use of the Citizens of the United States, which was published in
Newburyport, Massachusetts in 1788."' Publicly endorsed by the presidents of Dartmouth,
Yale, and Harvard, the book was especially popular and was praised by college professors
throughout New England. Having 512 pages, it was much more extensive than
Dilworth's and covered each mathematical subject more completely. Pikes work was
intended for mature students as it devoted attention to mensuration, the calendar, and
related astronomical problems. The second edition of the book showed the following
distribution ofmaterials: arithmetic, 396 pages; geometry, 4 pages; trigonometry, 11
pages; mensuration, 46 pages; algebra, 33 pages; conics, 10 pages.'
More advanced mathematics was introduced in the United States during the
beginning of the nineteenth century as scholars began to translate a number of French
works into English. This new mathematics, however, was largely limited to the college
level. Primary and secondary grades were only exposed to arithmetic and, to a very
limited degree, some pre-algebra. Although the content was increasing, arithmetic
remained rudimentary. Renown mathematician and historian, Florian Cajori, stated in
Teaching and History of Mathematics in the United States that, "The arithmetic of this




memory. Reasoning was exiled from the realm of arithmetic, and memory was made to
rule supreme."*
The end of the nineteenth century saw a continued influx of French mathematicians
and, subsequently, the study ofmore advanced subjects such as algebra and geometry. As
more American scholars began to make significant contributions to the subject
themselves, the country became more committed to helping students perform at higher
levels. Educators were also concerned with teaching a mathematics that could
complement or even enhance developments in science and technology. Evidence of the
country’s commitment to education, in general, and mathematics education, in particular,
was seen in the organization of several national committees which were established to
address such concerns. Among them were the National Teachers Association (NTA),
National Education Association (NEA), and American Mathematics Society (AMS).
The National Teachers Association was founded in 1857, as a result of the growing
profession of teachers. Teachers and superintendents, already organized at the state level,
recognized a need to combine efforts and in 1857, ten of these state associations
summoned other groups to create a national organization. Having as their primary focus
the effective organization and administration of schools and scholarly research, NTA
revolved into the National Education Association in 1870. NEA eventually became a
large, effective organization with over half a million members by the middle of the
twentieth century.^ The group has provided tremendous direction for educators,
*Florian Cajori, The Teaching and History of Mathematics in the United States
(Washington, DC: Government Printing Office, 1890), 49.
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particularly with respect to curriculum development. One of their first major efforts was
the establishment of a subcommittee on mathematics, the Commission of Ten, which was
appointed in 1892 to consider the goals and curriculum for mathematics education.*
In 1894, another national professional organization, the American Mathematical
Society, was founded. AMS grew out of the New York Mathematical Society which was
initiated in 1888. Although the organization itself did not contribute significantly to
primary and secondary education, many of its early members, such as Professor E.H.
Moore, devoted enormous energy to innovations in the teaching ofmathematics. On
retiring as president ofAMS in 1902, Moore urged educators to decompartmentalize
subjects such as algebra and geometry and stressed the interrelatedness ofmathematics
and science.’
The growth and changing socioeconomic status of the population in the early 1900s
and the resulting change in the school population caused educators to make their first
major move toward curriculum revision. The arrival of thousands of immigrants to the
country’s major cities had resulted in a tripling of the nation’s urban population from 15
million in 1880 to 45 million in 1910.” Subsequently, school enrollments increased
Harry Good, A History of American Education (New York: The Macmillan
Company, 1956), 331-332.
^National Council of Teachers ofMathematics, A History of Mathematics
Education in the United States and Canada. 33.
’Ibid., 5, 39.
”Gerald Gutek, Education in the United States: An Historical Perspective
(Englewood Cliffs, NJ: Prentice Hall, 1986), 200.
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dramatically and the number of differing cultures multiplied. The convergence of
thousands of immigrants into urban populations created unprecedented demands upon
municipal governments for improved services such as public transportation, police
protection, and schools. Unfortunately, urban schools suffered many of the same
afflictions that plagued the government." Since the expansion of the urban population
had been unplanned, schools became overcrowded and understaffed. Almost without
warning, school systems were faced with an overwhelming lack of fiscal and human
resources needed to accommodate a transforming society. These changing demographics
created a number of concerns for educators who were already preoccupied with issues
such as creating mathematics curricula that could support modernization and
industrialization. Among the more important issues considered were: (1) how to create a
curriculum that could meet the needs of students with differing backgrounds, interests
and abilities, and (2) what types of mathematical topics were appropriate for the different
levels of school. In response to these issues, two powerful professional organizations
related to mathematies education were ereated. They were the Mathematical Association
of America (MAA) and the National Council for Teachers of Mathematics, founded in
1915 and 1920, respectively."
The major concern for the Mathematical Association of America was the
undergraduate curriculum for colleges and universities. Their work was also significant
"Ibid., 201.
"National Council of Teachers ofMathematics, A History ofMathematics
Education in the United States and Canada. 5.
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for secondary education in that colleges established their own requirements for admission
and subsequently determined what college bound high school students must know.
MAA, as a first order of business, appointed the National Committee on Mathematical
Requirements which was viewed as the most influential committee on the teaching of
mathematics prior to 1956. The Committee published its final report. The Reorganization
ofMathematics in Secondary Education, in 1923, and stressed several important
recommendations. Among them were: (1) the reduction of elaborate manipulations in
algebra, (2) a reduction of the memorization of theorems and proofs in geometry by
decreasing the number of required theorems and increasing the number of originals, and
(3) the creation of a general mathematics program for grades 7-9 which would include
arithmetic, algebra, intuitive geometry, numerical trigonometry, graphs and statistics.'^
The National Council of Teachers of Mathematics was founded at the spring meeting
of the NEA in 1920. C.M. Austin, the first president, discussed the rationale for the
creation of the organization in the first issue of the Mathematics Teacher, which was
sponsored and published by NCTM:
During the same period [1910-20] high school mathematics courses have been
assailed on every hand. So-called educational reformers have tinkered with the
courses, and they, not knowing the subject and its values, in many cases have thrown
out mathematics altogether or made it entirely elective. The individual teachers and
local organization have made a fine defense to be sure, but there could be no
concerted action. Finally, the American Mathematical Association ofAmerica [i'/c]
came to the rescue and appointed a committee to study the situation and to make
recommendations. Already two valuable reports have been issued and others are in
preparation. The pity of it is that this work, wholly in the realm of the secondary
schools, should have to be done by an organization of college teachers. True they
'^Ibid., 40.
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have generously called in high school teachers to help, but the fact is that it remained
for the college people to initiate the work.’'*
Austin continued by explaining that NCTM was organized to give teachers an opportunity
to participate in the development of curriculum reform.
Between 1920 and 1935, organizations such as NCTM and NEA engaged in
comprehensive studies on mathematics education in the United States and compiled
several reports. Among them was the 1923 Report which, similar to The Reorganization
ofMathematics in Secondary Education, called for a move away from arithmetic to a
general mathematics curriculum.'^ Nevertheless, the efforts towards reform were halted
largely as a result of the Great Depression and World War II. Specifically, during the
Depression, enrollments increased and funds decreased. Subsequently, there was very
little money for experimentation and the production of texts. Furthermore, these two
problems were exacerbated during the war as attention was diverted elsewhere.
During the period of 1945 and 1970, the country witnessed a revival of efforts
towards reform in mathematics education. Evidence of this unprecedented growth could
be seen in an international abstracting journal, Mathematical Reviews, which contained
344 pages in 1945, 870 in 1950, 1,338 in 1955, 1,652 in 1960, and 2,664 in 1965.''
While many of the same issues remained, such as creating curricula to meet the needs of





with the prestige of science and mathematics that was gained through developments in
World War II, attention was now focused on the teaching of applied mathematics and the
necessity of utilizing "real world" applications. It became apparent that more
sophisticated mathematical techniques were required in industry and national defense
research. In addition to this dilemma, the issue of teaching basic mathematical creativity
emerged. It is important to note that while there was general agreement that these were
legitimate issues there was by no means a consensus on how to approach them. There
were those, such as E.G. Begle, head of the School Mathematics Study Group, who were
especially progressive and wanted to see mathematics curricula evolve versus those, such
as Morris Kline, author ofWhy Johnny Can’t Add, who were conservative and felt that
traditional methods were satisfactory.
In response to these concerns, organizations such as the National Council of
Teachers of Mathematics (NCTM ), organized in 1920, made efforts to add some level of
organization to curriculum reform. The group believed that reform had been random and
that the wrong group of educators (those who were not mathematicians) were
recommending change. After all, who knew more about mathematics curricula than
mathematics teachers? Hence, NCTM began to add structure to a system that had
stimulated minimal growth and development. Over the next several years NCTM became
perhaps the most influential organization in mathematics education with its many studies
and recommendations for curriculum reform. Among its significant contributions were
the Twenty-third Yearbook, Insights into Modem Mathematics (1957), the Twenty-fourth
Yearbook, The Growth of Mathematical Ideas. Grades K-12 G959T the 1983 Yearbook,
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The Agenda in Action, and the 1989 Yearbook. Curriculum Evaluation Standards for
School Mathematics. All of these works provided substantial aid to the cause of
reforming mathematics curricula in American school.
Between 1973 and 1992, many of the same issues concerning mathematics
curriculum development continued to confront educators. As society moved towards
more and more advanced technological innovations, it became imperative to assess the
value of methods of teaching mathematics. Furthermore, while educators were
concerned about the needs of students at large, special efforts had to be made in
addressing the needs of groups that have been under-represented. Because there were
significant gaps in the levels of mathematics achievement between different racial groups,
educators worked to create a mathematics curriculum that was inclusive and
comprehensive enough to make American students nationally competitive, including
those who have typically been marginalized.
Mathematics education and curriculum reform has been particularly meaningful for
African American students. Historically, African Americans have performed at lower
levels in mathematics as compared with other racial groups. Although several
explanations may be offered such as family background, socioeconomic status, and
cognitive learning styles, the primary reason simply relates to the way that mathematics
has been taught. Statistics show that while the gap in performance between African
American students and others remains, there have been significant gains in African
American students' performance since the early 1970s. Consequently, an investigation of
those gains and their source has immediate applicable value and speaks to the
development of American society. At the heart of the improved performance in
mathematics among African Americans are mathematics curricula which utilize an
interdisciplinary approach and promote active engagement by use of real life applications.
These types of curricula have been more successful than traditional curricula in educating
students, particularly African Americans.
This study will trace mathematics curriculum development in the United States from
1973 to 1992 and analyze how this development has impacted African American
students. The first chapter will summarize the evolution ofmathematics education within
the stated time period and analyze the methods of evaluation used to determine the
effectiveness of new techniques. Chapter Two will review the performance levels of
African American students between 1973 and 1992 and will assess the changes made
within mathematics curricula that impacted their performance. An analysis of alternative
teaching methods will be presented in the final chapter along with an overview of
practical applications used in developing mathematics curricula.
CHAPTER TWO
MATHEMATICS CURRICULUM DEVELOPMENT FROM 1973 TO 1992
Educational inadequacies associated with mathematics curricula used in primary
and secondary education in the United States have prompted educators to concern
themselves with reconstructing its aim and content. The continued development of new
technology, new uses of mathematics, and changing goals for a changing society have led
to further recognition that the educational system, particularly with regard to
mathematics, is in need ofmajor reformation.' The deficiency has been made even more
apparent in light of performance trends by American students, particularly African
Americans who consistently achieve less when compared to other students. The chief
goal of this chapter is to analyze the evolution of curriculum development in mathematics
from 1973 to 1992 in the United States. By reviewing historical issues and forces
associated with progression in mathematics education, the chapter will delineate how
these elements have influenced the orientation of mathematics curricula. Although the
focus is on the period between 1973 and 1992, attention will also be given to prior
developments.
'Thomas Romberg and Norman Webb (eds.). Reforming Mathematics Education in
America's Cities: The Urban Mathematics Collaborative Project (New York: Teachers
College Press, 1994), 12-17.
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Between 1857 and 1894, organizations such as the National Teachers Association
(NTA) and the National Education Association (NEA) addressed concerns regarding the
educational preparedness of American students. Although formal instruction was
developing at all levels, it was subject to many conflicting forces, and groups such as
these were needed to establish the appropriate direction of curriculum advances.
Practical, philosophical, and scientific influences all impacted mathematics education as
the country grappled with a number of social, economic and political issues.-
Following the Civil War, educators focused on practical issues associated with the
study ofmathematics. Rapidly advancing technology, engineering, and westward
expansion led to the creation of telegraphs, steamships, canals, and railroads and all
required some use ofmeasurement and mathematics. Concurrently, the rapid rise of
science, especially mechanics and astronomy, created a need for not only more
mathematics but more advanced mathematics. Lastly, educational philosophers such as
J.H. Pestalozzi (1746-1827) and Friedrich Froebel (1782-1852) formulated popular
theories that placed emphasis on adapting instruction to the individual, beginning with
motor skills and object lessons, and motivation by appeal to natural interests and
instincts.^ These forces combined with the added challenge of creating a curriculum that
could improve learning for all students in order to meet the needs of a changing
■National Council of Teachers ofMathematics, A History ofMathematics
Education in the United States and Canada (Washington, D.C.: National Council of
Teachers ofMathematics, Inc., 1970), 24.
^Ibid., 24-25.
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population consisting of a majority of non-college-bound students. The matter of
establishing educational goals with regard to mathematics would not be a simple task.
The first formal study on the goals and curriculum ofmathematics education was
conducted by the Committee on Secondary School Studies which was appointed by NEA
in 1892. Composed of leading mathematicians the group made a number of
recommendations including the integration of mathematics programs and an earlier
introduction of algebra and geometry in the schools. Their additional recommendation
that these subjects be more psychologically designed preceded the introduction of
informal and intuitive geometry into the junior high program of the early twentieth
century This started the trend of including more geometry at the elementary school
level and the movement of algebra into the eighth grade.
One of the major forces impacting mathematics education during the early 1900s
was pressure to provide an education for all children as school enrollments continued to
grow. Added to this was an impetus for change created by psychological research and
changing theories on learning.^ Both educators and mathematicians began to question the
proper role of inductive and intuitive approaches to teaching mathematics as compared
with a rule-giving or learning by memory approach. Also of interest was the effect of
World War I on mathematics education which diverted attention from education while it
concurrently led to support for continued education for returning veterans.^
‘’Ibid., 33.
^Good, A History of American Education. 327-329.
"Ibid., 505-508
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The period between 1920 and 1945 was particularly tumultuous as it included a
widespread depression and a war which both significantly impacted education. The
scarcity ofmoney during the depression limited opportunities for experimentation and the
production of text materials. Additionally, increased enrollments left little time for
teachers to work with new programs. Following World War II, old uses for mathematics
in quality control, aerodynamics, and electronics were emphasized and new fields such as
operations analysis and communication theory were developed to support the various
branches of the military. There was a need also for simple mathematical training for
persons who would analyze training manuals used by the armed forces.^ Accordingly,
many schools found themselves in a position of having to tailor the curriculum to meet
these transient needs prompted by the war.
This high level of attention on mathematics led educators to the recognition that in
order to avoid the return of mathematics to prewar status, prewar deficiencies in
curriculum and instruction must be addressed. In February of 1944, the National Council
for Teachers of Mathematics (founded in 1920) appointed the Commission on Post-War
Plans whose purpose was to make recommendations concerning the mathematical
education for all students. Its recommendations included (1) improving functional
competence on the part of graduates, (2) offering revitalized sequential courses
appropriate to changing needs, (3) improving teaching in all areas, elementary, secondary,
and junior college, (4) including mathematics in general and consumer education and (5)
’National Council of Teachers ofMathematics, A History ofMathematics
Education in the United States and Canada. 59.
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making varied opportunities available to those interested in mathematics. The report also
hinted at massive reform that would appear in the next two decades when it noted that
sequential courses were outdated and changes in pupils, teachers, and materials would be
needed to remedy the situation.*
By the mid-1950s, the modem mathematics movement or “mathematics revolution”
was well under way. It was during this time that a component ofNCTM, known as the
Yearbook Planning Committee, engaged in a study to evaluate innovations in teaching
primary and secondary school mathematics. At the conclusion of their work, a study
entitled Emerging Practices in Mathematics Education, was published in 1966.’ The
work focused on various educational models which employed differentiated curricula in
the teaching of mathematics. For example, a part of the study explored the nature of
mathematics curricula used at Phillips Exeter Academy in New Hampshire, which
produced students who were capable of surpassing first and second year mathematics
courses at the collegiate level.
This move towards curriculum revision has been commonly referred to as the
“mathematics revolution”. Reaching its peak in the early 1970s, it is synonymous with
the period known as the “modern mathematics era” or “contemporary mathematics”.
Modem mathematics encompassed a philosophy that was opposed to teaching
mathematics by rote or as if it were a bag of tricks and held no logical progression. It was
*Ibid., 60.
’National Council of Teachers ofMathematics, Emerging Practices in
Mathematics Education (New York: AMS Reprint Company, 1966), 41-44.
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to be the key by which the American educational system would gain respect and
credibility, both of which were long overdue.'®
The focus of modem mathematics was centered upon viewing mathematics as a
unified body of knowledge by placing emphasis upon deductive reasoning and real life
abstractions. Its proponents argued that traditional mathematics, meaning pure or
theoretical mathematics created before 1700, was antiquated and not easily grasped or
retained by students. They further maintained that students would benefit more from
newer fields of mathematics such as abstract algebra, topology, symbolic logic, and set
theory, particularly if they were taught using new approaches." In a noted issue of the
Mathematics Teacher. Howard Fehr, Director of Secondary School Mathematics
Curriculum Improvement Study (SSMCIS) at Columbia University, endorsed the modem
mathematics movement when he wrote that, “The mathematics we teach and the way we
teach it should develop the human mind in its capacity to understand and interpret
numerical, spatial, and logical situations occurring in the physical universe and life within
it, and to approach problems with a scientific, questioning, and analytic attitude.”"^
Between 1973 and 1992, there were significant efforts to enhance mathematics
education in the United States. While most educators used the modem mathematics
'“Herbert Greenberg, “The Objectives of Mathematics Education,” Mathematics
Teacher 67, no. 7 (November 1974): 639.
"Morris Kline, Why Johnny Can’t Add: The Failure ofNew Math (New York: St.
Martin’s Press, 1973), 17.
'“Howard Fehr, “The Secondary School Mathematics Curriculum Improvement
Study: A Unified Mathematics Program,” Mathematics Teacher 67, no. 1 ( January
1974): 26.
18
philosophy as a basis for curriculum development, others focused on enhancing
traditional teaching methods. Nevertheless, a consensus maintained that mathematics
education in the United States was lacking in many capacities. Its students typically
achieve less when compared to those of other nations, and are in many cases unable to
meet the intellectual demands of a changing technological society.
Although the matter of enhancing mathematics education by promoting curriculum
development may have seemed to be rather simplistic, the process was actually very
complex. First and foremost, there was the need to decipher the needs of all types of
students within the American educational system with regards to their background and
intellectual ability. Secondly, the reformer(s) had to develop a strategy for creating a
curriculum that was comprehensive, practical, and easily integrated within the current
system. This being the most crucial part of the process, the reformer(s) had to insure that,
prior to this stage, adequate research had been done to support recommended changes.
The final step was to construct a plan to evaluate each component of the enhanced
curriculum at each stage of implementation.'^ With this in mind, it will be beneficial to
review the evolution of curriculum development from 1973 to 1992 and analyze methods
employed by various reformers. It will also be useful to examine the methods of
evaluation used to determine how successful an amended curriculum is once it has been
instituted.
How we learn is equally as important as what we learn. In 1973, those educators and
'^Geoffrey Howson, Christine Keitel, and Jeremy Kilpatrick, Curriculum
Development in Mathematics (Cambridge: Cambridge University Press, 1981), 10-14.
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scholars who were concerned with mathematics education devoted much of their
attention to learning theories and teaching models. Because there was general agreement
that mathematics education in the United States was in need of a major overhaul,
educators were primarily concerned with identifying what changes were necessary. To
assess this, there first had to be an understanding of the ways that students learn and the
teaching methods that were most beneficial in teaching them.
Jon L. Higgins of Ohio University offers a good synopsis of issues that were
addressed at that time. At the forefront of the discussion on teaching and learning
mathematics was the belief that students learned best from experience and interactive
teaching. Higgins examines Swiss psychologist Jean Piaget’s analysis of intelligence and
discusses its implications for discovery teaching. He suggests, by use of Piaget’s
analysis, that knowledge itself is active. This means that to understand an object or idea,
one must transform or manipulate it. Subsequently, one cannot know or understand by
passively receiving the idea or object, it must be tested or acted upon.''*
The idea of discovery teaching or discovery learning was one of the more popular
aspects of the modem mathematics movement in the early to mid 1970s. It encompassed,
according to Higgins, teaching that promotes learning and discovery by means of active
engagement. Higgins uses the varied styles available to a lecturer to underscore the
difference between an approach that supports discovery learning versus one that does not.
Thus, the lecturer who presents information in a direct and closed manner leaves no
'■‘Jon Higgins, Mathematics Teaching and Learning (Belmont, CA: Wadsworth
Publishing Company Inc., 1973), 86.
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opportunities for interaction with the audience and places the burden of manipulation and
transformation on the listener. Conversely, the lecturer who promotes open discussion
encourages the listener to engage in active consideration of the ideas being presented.
Higgins likens the teacher who monitors the flow of ideas used in discovery teaching to
the traffic cop who monitors the flow of traffic.'^ Accordingly, he notes also that the
Piagetian teacher's concern is ". . .ultimately one of providing environments for learning
which allow learners to manipulate, either concretely or abstractly, and, thus to know.”'^
Another important aspect of discovery teaching is the proposition that the end
results can be achieved in myriad ways. In mathematics there are usually many alternate
methods that can be used to arrive at a particular process or conclusion. Promoting
discovery is, therefore, best accomplished by using techniques that lead the student to
manipulate mathematical relationships. In order to achieve a probable solution, teaching
in these types of situations relies heavily upon physical materials and are usually referred
to as "mathematics laboratories.”” The idea of the mathematics laboratory began in the
1970s and has persisted. Educators who promote discovery learning suggest that by
using familiar and real materials to generate mathematical ideas and concepts,
mathematics becomes more understandable.
Although in 1973, the traditional curriculum was still being used in fifty to sixty





mathematics curricula.'* David Johnson, a teacher from Nicolet High School in
Milwaukee, Wisconsin, applauded discovery learning and encouraged the use of varied
techniques in order to maintain an element of surprise within the classroom.'^ This, he
claimed, keeps the students interested and helps the teacher to explore alternative ways to
teaching. His suggestions included preparing activities that will make possible a student-
centered rather than a teacher-dominated classroom. Johnson said, "Learning by doing is
still a most effective method of learning. We as teachers must learn to become leaders
and motivators rather than 'dictators' and 'the authorities."-" He also made the
recommendation for teachers to allow students the opportunity to explain their own
unique solutions to problems.
Not all educators were eager to accept the ideologies of the mathematics revolution
of the sixties and seventies. Labeled as being proponents of an unofficial "Back to
Basics" movement which favored traditional teaching methods, they were oftentimes just
as vocal as their opponents. One of its most popular critics was Morris Kline, professor
ofmathematics at the Courant Institute of Mathematical Sciences at New York
University, who launched a comprehensive attack on the advocates for new mathematics.
He contended that a number of mathematicians were moving towards new mathematics
because they were eager to shine in the midst of a country that had found a relatively new
'*Kline, Why Johnny Can't Add. Preface.
’’David Johnson, "The Element of Surprise: An Effective Classroom Technique,"
Mathematics Teacher 66. no. 1 (January 1973): 13-16.
-"Ibid., 14.
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interest in research. If they discovered a means of training students that produced quick
results, their goal could be attained.-'
Kline also felt that too much emphasis was being placed on the deductive approach
in new mathematics. This approach starts with definitions and axioms and then proceeds
deductively to theorems. According to Kline, this was not how mathematics evolved
historically, it rather progressed in a manner which corresponded to people’s knowledge
of the sciences.''^ Kline states:
It is not the kind of thinking that is useful in everyday life. The big problems and
even the little ones that human beings are called upon to solve in life cannot be solved
deductively. There are no self-evident axioms from which one can deduce what
career to follow, whom to marry, or even whether to go to the movies. The real
decisions call for judgement, and this is entirely different from deductive
reasoning. . .
For Kline, the fact that the deductive approach, a major emphasis of new mathematics,
was ineffective was one of the many reasons why it was unacceptable. This debate would
continue throughout the seventies and well into the next decade.
In 1975, the National Advisory Committee on Mathematical Education (NACOME)
offered a direct rebuttal to Kline's arguments in their Overview andAnalysis ofSchool
Mathematics, Grades K-12. The committee maintained that students who were
encouraged to use deductive reasoning would become more effective learners and users
of the subject. It also concluded that providing students with well established concepts
-'Kline, Why Johimy Can't Add. 138-140.
^^William Kraus, "Back to Basics: Friend or Foe?," Mathematics Teacher 71, no.
3 (March 1978): 219.
-^Kline, Why Johnny Can't Add. 49.
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and methods that can be employed outside of mathematics will prepare them in a way
that is particularly vital for survival in the "real" world.■'*
As of the late 1970s and early 1980s, educators were still very much concerned
with combating the educational inadequacies associated with mathematics curricula.
Although many individual educators continued to engage in independent activity, there
seemed to be more organized efforts made by various educational groups such as the
National Teachers Association (NTA) and the National Council for Teachers of
Mathematics (NCTM).
In 1979, the Mathematical Association of America (MAA) and NCTM published a
book by Edward Begle who had collected a considerable amount of empirical data on
mathematics curriculum development. The work, entitled Critical Variables in
Mathematics Education: Findings from a Survey of the Empirical Literature, was one of
the few studies that emphasized the use of empirical data in analyzing the effects of
variables on student learning of mathematics. Factors considered were teacher
effectiveness, student behavior, ethnic environment, family background, and class
organization. Mr. Begle died in 1978, and his work had been left unpublished. Because
of his commitment and work within the two organizations, MAA and NCTM decided to
have the manuscript published posthumously."^
-‘‘Kraus, “Back to Basics; Friend or Foe?,” Mathematics Teacher. 219.
-^Edward Begle, Critical Variables in Mathematics Education: Findings from a
Survey of the Empirical Literature (Washington, D.C.: Mathematical Association of
America and the National Council of Teachers ofMathematics, 1979), xii-xiii.
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Begle began his career as a mathematician and later directed his energies towards
curriculum development. Feeling that curriculum development in mathematics education
was lacking empirical data to support advancements that were being made, Begle started
the National Longitudinal Study of Mathematical Abilities (NLSMA). Having as their
ultimate goal, the investigation of various factors that might affect the learning of
mathematics, they engaged in a number of studies that provided a strong empirical base
for curriculum reform activities. Their research led to the establishment of a library of
books, microfilms, and articles on mathematics education that eventually became one of
the most extensive of its kind.*^
Begle also provided leadership for the School Mathematics Study Group (SMSG)
which was sponsored, in part, by NCTM and MAA, but he often criticized the
organizations because their proposals for curriculum development were seldom based on
empirical research. Although SMSG's contributions were extensive, the group is
generally credited with producing sample textbooks for grades K-12, teacher’s manuals,
surveys, enrichment materials, and testing programmed materials. Critics of their work
maintained that their recommendations for reform, particularly those related to
curriculum content and structure, were “casual” and random and not based on
substantiated research. Because of SMSG’s lack of empirical study, Begle began a series
of reviews of the empirical literature on various topics such as mathematics laboratories
and individually prescribed instruction. The work published by MAA and NCTM then, is
-Hbid., X.
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an overview of the research and literature existing on various topics related to curriculum
development. Much of the information collected by Begle would be used by NCTM in
further developing national standards.-^
Although NCTM and MAA were among many other national organizations aimed at
providing direction to educators on curriculum development in mathematics such as the
National Council of Supervisors of Mathematics, they were by far two of the most
influential. In 1983, the published results of a study conducted by NCTM received wide
recognition. The study began during the mid-1970s and had as its goal the development
of a set of curriculum recommendations for the 1980s. The goal was later amended to
include a broader set of policy recommendations which would allow NCTM the
opportunity to impact policymakers and other audiences who influenced educational
priorities as well as educators themselves. NCTM collaborated with the Priorities in
School Mathematics (PRISM) Project ofOhio State University in an effort to assess the
priorities and preferences in mathematics curricula and instruction.-* At the end of the
study was The Agenda for Action: Recommendations for School Mathematics of the
198Qs. which was distributed to anyone who had a direct or indirect interest in
mathematics curriculum development. Among the recipients were educational
^^ational Council of Teachers ofMathematics, A History of Mathematics
Education in the United States and Canada. 256.
^*National Council of Teachers ofMathematics, The Agenda in Action: The 1983
Yearbook (Reston, VA: National Council of Teachers of Mathematics, Inc., 1983), 2.
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administrators, members of various school boards, government officials, PTA leaders and
state and local mathematics organizations.*’
A significant portion of The Agenda for Action focused on the first recommendation
of the Council which was to emphasize the value of teaching good problem-solving skills
within schools. Much like the proponents of new mathematics, NCTM suggested that the
ultimate goal of teaching problem solving should be to inspire students to always find or
create an alternate method of solving a problem once it has first been solved.^® By using
this technique in combination with classroom discussions, the teacher encourages the
student to explain his/her reasons for choosing certain methods. This process inevitably
helps students to become more familiar with mathematical theories and observations as
they reason their way through mathematics. One of the interesting ideas about this
particular recommendation is the fact that NCTM maintained that this mode of teaching
can be accomplished without revisions to the curriculum. The key, as expressed by the
Council, is to change the teacher's behavior and the way in which materials and textbooks
are being used.^'
NCTM also promoted use of "laboratory-type" investigations.^- This could be
readily achieved by properly integrating certain learning materials into the curriculum.






opportunity to chart the results of the familiar childhood paper, scissors, rock,
instead ofmerely giving an explanation on a chalk board. This not only helps to maintain
students' interest, it also expresses the everyday nature ofmathematics which was
essential to the curriculum.”
There were a total of eight recommendations put forth by NCTM in the Agenda for
Action, which included the recommendations for use of calculators and computers at all
grade levels and public support for mathematics instruction. Of particular relevance were
recommendations five and six which respectively expressed the need for alternative
modes of evaluation and a curriculum that could accommodate the varied needs of the
student population.” They are important because they alluded to a need for specialized
attention for students such as African Americans whose mathematics education tended to
be impoverished. African Americans, in particular, were achieving minimal gains as
traditional teaching and practices seemed to do very little to promote mathematics
learning for the majority of that racial group. Therefore, careful identification and
analysis of learning trends for low achieving groups in mathematics was needed.
Standardized tests (as discussed under recommendation five) were the subject of
contention within the educational community, particularly as they relate to students of
color. It had long been suggested that standardized tests were structured in a way that
^^Geoffrey Howson, Christine Keitel, Jeremy Kilpatrick, Curriculum
Development in Mathematics. 217.
^''National Council of Teachers ofMathematics, The Agenda in Action: The 198.3
Yearbook. 162.
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was culturally biased against minorities. Essentially, a student’s performance on a test
depended on the content and the perspective used to judge it. This, combined with other
deficiencies, led NCTM to propose that mathematics programs and student learning be
evaluated by a wider range ofmeasures than conventional testing. They also proposed
that teachers: (1) make themselves especially aware of common errors that students make
in computations so that they can identify the area of difficulty for the student, and (2)
incorporate observation as an evaluation tool so that they can examine the manner in
which the student produces a solution.’^
Although NCTM acknowledged (under recommendation six) that student
populations are diverse, it did not elaborate on the types of differences that exist.^^ Its
only focal point dealt with students who had an exceptional capacity for learning. While
this group definitely warranted special attention, they in no way constituted a large
segment of the student population in the United States. More generally, educators were
concerned about educating the masses and producing students of all backgrounds who
were nationally competitive in the field ofmathematics.”
By the late 1980s the country witnessed more change with respect to curriculum
development in mathematics. There were increasing numbers of special programs and
projects that employed recommendations that had been made by various reformists.
Nonetheless, many schools were still stunted by a general lack of support and funding for
”Ibid., 185.
^%id., 191-194.
^^Howson. Curriculum Development in Mathematics. 13.
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textbooks and other educational materials. Reforming curricula required resources that
many schools, especially those in the public sector, did not have. Educational boards and
members of the larger community were becoming more supportive of change as
evidenced by the nature of their contributions to professional journals and growing
participation in conferences and workshops sponsored by national organizations such as
NCTM.^* However, some schools still lacked vital resources needed to implement
change. It should also be mentioned that some reformists were still coping with a lack of
support from complacent colleagues who favored the use of traditional teaching
methods.^’
In cases where reform was utilized, schools were left to contend with obstacles of a
different nature. One major inhibitor was the lack of adequate documentation on the
implementation of new curricula. This served as a significant barrier for further
progression. Because many educators did not have the knowledge or the funding needed
for proper evaluation of new teaching methods, documentation was usually unsuitable.
Educator Andrew Porter explains in A curriculum Out ofBalance: The Case of
Elementary School Mathematics, that “the empirical basis for knowing what is taught in
school is particularly weak. Of the few studies that have been conducted, the majority of




them lack plausibility because of the manner in which information has been gathered.”'*®
According to Porter, the most common means used by researchers to collect information
on newly implemented curricula rely heavily on descriptions of student achievements
which can be especially misleading if the information is misinterpreted. A second
method was to collect self-reports from teachers and students on their assessment of the
change. However, because these were often disjointed, it was almost impossible to
adequately assess the degree of coverage on a subject.'"
The most expedient way to assess the implementation of new curricula seemed to be
to observe and evaluate. However, according to Porter, not only are classroom
observations expensive and difficult to conduct, they are usually not permissible. When
researchers are allowed in the classroom for observation, their time is often confined to
one or two days per week and is spread throughout the academic year. The limitations of
these methods are self-evident.
Another characteristic of the late 1980s and mathematics curriculum development
was that the literature, in spite of the fact that it was becoming redundant, received more
recognition. A 1989 document by NCTM was praised by the educational community
although it simply reiterated many of its findings from their 1983 Yearbook, The Agenda
in Action. The report. Curriculum and Evaluation Standards for School Mathematics.
Andrew Porter, "A Curriculum Out of Balance: The Case of Elementary School
Mathematics," Mathematics Education Research (East Lansing, Michigan: Institute for
Researeh on Teaching, College ofEducation, Michigan State University, January 1988),
8-9, ERIC, ED 289 746.
^'Ibid., 8-9.
31
contained a set of standards for assessing mathematics curricula and determining the
quality of student achievement. The following assumptions were made as a part of the
standards set forth by the Committee:
(1) Mathematical power can and must be at the command of all students in a
technological society; (2) Mathematics is something one does — solve problems,
communicate, reason; it is not a spectator sport; (3) The learning ofmathematics is
an active process, with students constructing knowledge derived from meaningful
experiences and real problems; (4) A curriculum for all includes a broad range of
content, a variety of contexts, and deliberate coimections; and (5) Evaluation is a
means of improving instruction and the whole mathematics program.
A primary difference between the documents, however, was the element of concern found
in the latter for providing a curricula that met the needs of all students.
Curriculum and Evaluation Standards also provided recommendations for specific
grade levels in developing curriculum standards. The various grades were placed into
clusters of three, K-4, 5-8, and 9-12. For the first grade level, K-4, NCTM recommended
that standards include: mathematics as problem solving, as communication, as reasoning,
and as mathematical connections. The second cluster, 5-8 included these same
components in addition to numbers and relationships and algebra, statistics, probability,
geometry and measurement. The final cluster, 9-12, included those outlined for cluster
one in addition to trigonometry, discrete mathematics, conceptual calculus, and
mathematical structure.'*^
■^^Marilyn Suydam, "Curriculum and Evaluation Standards for Mathematics
Education," Mathematics Education Dige.st (Columbus, Ohio: ERIC Clearinghouse for
Science, Mathematics, an Environmental Education, 1990), 3, ERIC, ED 319 630.
‘’^Ibid., 3-4.
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Because of the time and the social climate, the 1989 standards outlined by NCTM
had an even more significant effect on curriculum development in mathematics than the
other documents.'*'’ While it is difficult to determine which new programs and curricula
are a direct result of these recommendations, suffice it to say that few of them failed to
mention NCTM's contributions to their achievements. For example, the state of
Kentucky instituted statewide mathematics education reform affecting grades K-4 as a
direct result ofNCTM's recommendation. Representatives from a state board identified
five components of the educational process that needed to be adjusted according to
NCTM standards. Among them was an evaluation and subsequent change of the
Kentucky Essential Skills Test (KEST).'*^ Prior to that point, the mathematics portion of
the test focused primarily on computation and measured minimal competencies at each
grade level.
Although he questioned the standards' suitability for African American males in his
belief that they operate on a mainstream, middle-class perspective about learning and
teaching, educator Peter Murrell had this to say about NCTM's recommendations:
A National Council of Teachers of Mathematics' document entitled Curriculum and
Evaluation Standards for School Mathematics presently is transforming the
“’''By 1989, there was a powerful move towards multicultural education emerging
and the country had had an opportunity to witness the success ofmagnet schools, many
of which were geared towards the sciences and mathematics. These factors, in
combination with other social and educational elements, may have contributed to a
greater acceptance ofNCTM's 1989 recommendations by creating an educational
community that was more open to innovative ways of teaching.
■'^William Bush, "Implementing the K-4 mathematics standards in Kentucky,"
Mathematics Teacher 41, no. 3 (November 1993): 166-167.
33
instructional practices and classroom dynamics ofmathematics learning in significant
and positive ways. These standards emphasize developing learners' abilities to use
mathematics in problem solving, reasoning, and communicating by engendering a
greater emphasis on understanding mathematics concepts than on achieving
computational competence.'*^
Murrell goes on to explain the notable impact that the standards had on promoting
classroom discussions in mathematics or as he terms it "math talk". He further credits
NCTM with providing an excellent base for the encouragement ofmathematical
reasoning by means of verbal and nonverbal communication and for emphasizing the
importance of physical and pictorial models.
The year 1990 brought increasing awareness of the need to provide curricula which
met the needs of diverse students, particularly African Americans. Mathematics held no
exceptions. As educators became acutely aware of the differences in cultural learning
styles, there seemed to be a complimentary growing assessment of the inadequacies of
mathematics curricula in meeting the needs of diverse students. As noted above, more
educators were now interested in assessing whether or not new standards that were being
set adequately addressed the needs of all students.
One leading spokesperson addressing the issue was Ubiratan D'Ambrosia who
served as the President of the Inter-American Committee on Mathematics Education.
D'Ambrosia was very much concerned with making others aware of the relationships
between culture and cognition, particularly in mathematics. He promoted a growing
'’^Peter Murrell, "In Search of Responsive Teaching for African American Males:
An Investigation of Students' Experiences ofMiddle School Mathematics Curriculum,"
Journal ofNegro Education 63, no.4 (1994): 556-570.
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body of knowledge referred to as ethmmathematics which explored mathematics in
relation to social, economic and cultural background. D'Ambrosio states, "The
conventional view that mathematics is culture-free is true in the sense of the universality
of truth and mathematical ideas but it ignores the cultural basis and derivation of
knowledge. It is thus, clearly, also important to look at the relationship between
ethnomathematics and cognition if one is attempting to improve the mathematical
competence of pupils around the world. He also believed that it was important to
utilize materials from the student's indigenous culture to extract universal truths about
mathematics. Many of the changes being made to curricula between 1990 and 1992,
reflected this new concern for cultural inclusion and meeting the needs of diverse
students, particularly African Americans whose achievements were often lower than other
students. Whereas the primary concern before this time had been curriculum
development in mathematics for the general population, now there was the realization
that groups such as African Americans needed specialized attention. Traditionally, this
group had achieved much less than other students in mathematics and there was also
more data to suggest that their learning styles were different.''* This prompted scholars to
make proposals for curriculum development which specifically dealt with the needs of
African American students.
■'^Anthony Orton, Learning Mathematics: Issues. Theory and Classroom Practice
(New York: Cassell Villiers House, 1992), 143.
“’^Francis Kendall, Diversity in the Classroom (New York: Teachers College
Press, 1983), 14.
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For instance, Josephine Davis maintained that low achievement among African
Americans was directly attributable to polieies involving academic tracking, course
enrollment practices and school and classroom processes that mold mathematics self-
concept. To combat this, she proposed that educators create curricula that focused on
interdisciplinary, action-oriented instructional techniques. She further suggested that if
African Americans were given the opportunity to learn mathematics in a meaningful way,
they could improve their achievement.'*^
Proposals such as Davis’ were coupled with a dynamic move towards multicultural
education which supported learning environments that reflect the cultures of all
students.^® Most proponents ofmulticultural education maintained that the educational
system in the United States was Eurocentric in that its schools taught from a perspective
that placed emphasis on European contributions. The information that was being taught,
by omission, devalued achievements made by other groups. Christine Sleeter, author of
Empowerment Through Multicultural Education, explained that in order for students to
develop the skills necessary to achieve, they must be the recipient of knowledge that has
taken on certain characteristics. It must describe events, concepts, and situations from the
perspective of all ethnic groups within society, “... including those that are politically
and culturally dominant as well as those that are structurally excluded from full societal
‘‘^Kenneth Bechtel and Willie Pearson (eds.). Blacks. Science, and American
Education (New Brunswick, NJ: Rutgers University Press, 1989), 24.
^“James Lynch, The Multicultural Curriculum (London; Batsford Academic and
Educational Ltd, 1983) ,11.
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participation.”^' Another advocate for multicultural education, George Joseph, further
explained that education must logically and morally incorporate material from several
cultures not only to enhance the self-image of children of color but to help all children to
successfully participate in a multicultural society.
NCTM expressed its support of a multicultural mathematics curriculum in its 1995
Yearbook with the inclusion of an article entitled, Using Ethnomathematics to Find
Multicultural Mathematical Connections, by Lawrence Shirley. Shirley maintained that
it was a logical extension ofNCTM’s 1989 standards which stated that, “a curriculum for
all includes a broad range of content, a variety of contexts, and deliberate connections”^^
to encourage finding examples ofmathematics in other cultures. He further explained
that this posed a problem for many teachers because most of the mathematics being
taught has been derived from developments made by Europeans. Shirley elaborates:
Since our schools have increasingly heterogeneous populations from many different
cultures around the world, an apparently European-based curriculum can be counter¬
productive to our interest in recruiting members of under-represented groups into
mathematics. If children see mathematics only from a European perspective, they
may believe that non-European cultures have not worked with mathematics and, even
worse, that these people cannot work with mathematics. If the child comes from a
^'Christine Sleeter, Empowerment Through Multicultural Education (Albany, NY:
State University ofNew York Press, 1991), 128.
^‘George Ghevergheses Joseph, David Nelson, and Julian Williams, Multicultural
Mathematics (New York: Oxford University Press, 1993), 6.
^^Marilyn Suydam, “Curriculum and Evaluation Standards for Mathematics
Education,” 3.
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non-European cultural heritage, this beliefmay be dangerously extended to ‘I cannot
work mathematics’.^*'
It is for this reason that Shirley encouraged educators to actively seek instances of
mathematics in other societies and mathematical developments from other cultures. He
added that examples and activities may be found in history, geography, anthropological
sources, oral histories, the arts, and applications ofmathematics in ancient and modem
societies.
There were many other indications of the popularity of the multicultural curriculum
during the early 1990s. Marc Hopkins, contributing writer to the New Pittsburgh
Courier, discussed the findings of a 1991 forum on Afrocentric and multi-cultural
education. At the fomm, parents and educators discussed the fact that poor performance
by African American students was in contrast to rising achievements of elementary
schools. The keynote speaker, Barbara Sizemore of the University of Pittsburgh,
proclaimed that African American students needed to learn from an African perspective
in order to thrive and ultimately survive in the American educational system. According
to Sizemore, African Americans students would not start to flourish until they learned
from a perspective other than the European standards.
There was also evidence that educators were implementing aspects of the
^''National Council of Teachers ofMathematics, 1995 Yearbook: Connecting
Mathematics Across the Curriculum (Reston, VA: The National Council of Teachers of
Mathematics, Inc., 1995), 34.
^^Marc Hopkins, "Public Schools Do Not Care About Black Students," New
Pittsburgh Courier 1 (January 1992): A-1.
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multicultural philosophy in their curriculum. In Baltimore, 1992 results showed that
African American students performed significantly below their white and Asian-
American counterparts on the Maryland functional tests that measure minimum
competencies in basic mathematics. For example, 48.8 % of African American ninth
grade males passed the mathematics test on their first try, compared with an 83.1% rate
for white males. Among initiatives the school system took to combat this problem were:
implementing multicultural curricula; improving staff development for teachers;
establishing school improvement teams; promoting increased parental involvement; and
creating more autonomy within their schools. The school system also initiated the
Annenberg/CPB Mathematics and Science project and awarded a $1.5 million grant to
establish a minority math and science Teacher Leadership Corps (TLC), the purpose of
which was to bring a minority viewpoint to instruction in deficient areas.^*
From 1973 to 1992, mathematics curriculum development in the United States went
through several phases. Researchers and educators continued to search for ways to
improve mathematics education by assessing the methods that are most beneficial in
facilitating greater mathematics achievement. From the peak of the mathematics
revolution in the 1970s to the onset of the movement towards multiculturalism in the
early 1990s, curriculum development has evolved tremendously. In the interest of
producing nationally competitive students, educators have explored a number ofways to
enhance and, in some cases, completely overhaul mathematics curricula. Specifically,
^^Tracy Hopkins, "City Registers Low School Performance," Baltimore Afro-
American 21 (November 1992): A-l.
39
methods such as discovery teaching and use ofmathematics laboratories have been
utilized in a growing number of school systems with varying degrees of success.
Furthermore, as educators began to review the goals of teaching, there seemed to be a
growing consensus that mathematics should not be taught or learned for utilitarian or
materialistic reasons, but rather as an art form to be studied for the intrinsic value of the
subject itself.” This was particularly evidenced by the growing interest in and support
for curriculum reform which in most cases ventured away from the traditional views of
mathematics.
Additionally, as more consideration was given for the differences in learning styles
of the students who matriculate through the American educational system, educators
began to understand that certain accommodations must be made for all students,
particularly those who performed at the lowest levels. Subsequently, recommendations
for change made prior to this realization had to be reconsidered within this context. As
the performance gap between African Americans and other racial groups remained
distinct, a number of educators directed their primary attention toward provisions for this
group. This interest has led to a general analysis of African American students’
performance in mathematics and an evaluation of their participation and achievement in
the educational system.
^’Mary Lindquist (ed.). Selected Issues in Mathematics Education (Berkeley, CA:
MeCutchan Publishing Corporation, 1981), 116.
CHAPTER THREE
MATHEMATICS EDUCATION AND AFRICAN AMERICAN STUDENTS
Mathematics education for African Americans in the United States is inextricably
linked with their general educational history which includes a long-term denial of the
acquisition of knowledge. In the South, during the period of slavery, teaching African
Americans to read and write was a punishable offense. Overtime, the impact of this
initial educational exclusion, combined with other factors such as differences in learning
styles and environment, contributed to African Americans' underachievement in
mathematics. Although data spanning the last fifteen to twenty years show improved
performance by African Americans in mathematics, they have consistently failed to rank
in percentiles comparable to other racial groups on standardized tests. The aim of this
chapter is to discuss performance trends for African American students in mathematics
and factors that have influenced their mathematical orientation. Specifically, data related
to factors such as course enrollment and classroom experience will be analyzed to assess
their impact on African Americans. Additionally, because the mathematics education of
African Americans has been impacted by their general progress in education in the United
States, the chapter will begin by chronicling their participation in the educational system.
Prior to the Civil War, formal education for African Americans was limited.
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Essentially, only a very small percentage of the African American population attended
school in select institutions in the North.' The exception was the even smaller number of
African Americans in the South who learned from whites or educated ex-slaves who
ventured to teach them basic reading, writing and arithmetic in violation of state laws.
Advocates for African American education included some slave owners who wanted
more efficient labor and missionaries who believed that it was imperative that African
Americans know how to read the Bible. Nevertheless, the mathematics that the few
privileged African Americans learned was rudimentary at best. Although the country had
recently been introduced to advanced mathematics it was studied primarily at the
collegiate level. Grades K-12 were only exposed to arithmetic and in some cases pre¬
algebra."
In fear of revolts like those of the Denmark Vessey conspiracy of 1822, and the Nat
Turner uprising of 1831, many Southern whites became convinced that it was impossible
to teach African Americans without arousing in them a spirit of rebellion. As a result,
strict laws were established to prevent the education of African Americans. In 1829,
Georgia law provided for punishment by whipping any free African American caught
teaching slaves and fines up to $500 and possible imprisonment for any white person
caught teaching them. A South Carolina statute of 1834 forbade the teaching of slaves
'Horace Mann Bond, The Education of the Negro in the American Social Order
(New York: Prentice Hall, Inc., 1934), vii.
"Florian Cajori, The Teaching and History of Mathematics in the United States
(Washington, DC: Government Printing Office, 1890), 49.
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and set rigid requirements for the teaching of free African Americans.^ Despite these
laws, however, the education of African Americans was continued by people who
consciously violated the law. For instance, in Savannah, Georgia, a black woman
operated a school for over thirty years that remained unknown to the authorities until
Union troops occupied the city during the Civil War.'*
Not much progress was made towards African American education in the South until
the second year of the Civil War when Northern religious and philanthropic organizations
made efforts to educate slaves living within territories occupied by Union troops. For
example, the opening of a Sunday School for African Americans by the American
Mission Association led to the establishment of several schools in cities throughout
Virginia.^ By 1870, approximately six million dollars in private and federal funds had
been utilized to educate African Americans in the South and considerable progress
towards literacy was attained.^ Again, however, virtually no progress was made with
regard to mathematics education. Even in the average American school, emphasis was
placed more on literacy than mathematics. Lawrence Cremin, author ofAmerican
Education: The National Experience 1783-1876. explained that at their most pervasive
^William Preston Vaugh, Schools for All: The Blacks and Public Education in the
South. 1865-1877 (Lexington, KY: University ofKentucky Press, 1974), 2.
^Ibid., 2.
^John Hope Franklin and Alfred A. Moss Jr., From Slavery to Freedom: A History
of African Americans (New York: McGraw Hill, Inc., 1994), 201-202.
®William Preston Vaugh, Schools for All: The Blacks and Public Education in the
South. 186.5-1877. 3.
43
level schools during that time "... provided youngsters with an opportunity to become
literate in an increasingly standard American English. They offered youngsters a
common belief system ... a modest familiarity with simple arithmetic, bits and pieces of
literature, history, geography, and some rules of life."’
After the Civil War and Reconstmction era, customary and legal separation
prevented many African Americans from receiving an equal and quality education as
most schools were separated on the basis of race. The 1896 "separate but equal" doctrine
which prevailed until the Civil Rights Movement maintained that racially segregated
institutions and services, including educational ones, did not violate civil rights
provisions as long as all were provided equal support. The reality, however, was that
schools for whites received far greater support than African American schools which
lacked many of the essential resources needed to provide a suitableducatin.*
In 1899, the Richmond County Board of Education was sued by African Americans
after a black school was closed. The group maintained that if the Plessy v. Ferguson
decision was supposed to provide "equal" facilities for African Americans and whites,
then the white school should be closed also. The court ruled, however, that the school
board did not have to maintain a high school for African Americans. This unanimous
decision had the effect of sanctioning the unequal distribution of public school funds
’Lawrence Cremin, American Education: The National Experience 1783-1876
(New York: Harper & Row, 1980) ,181.
*John Hope Franklin and Alfred A. Moss Jr., From Slavery to Freedom: A History
of African Americans. 411-412.
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between African Americans and white in many states.’ Although segregation did not go
unchallenged, African Americans were essentially relegated to an inferior status in a
seemingly unyielding caste social order.
During the latter part of the nineteenth century, the value system and beliefs of
whites not only determined how much education African Americans should receive, but
also greatly influenced what type of education they were to receive. In 1868, General
Samuel Armstrong became principal of Hampton Institute and espoused a view that
became very popular particularly among whites. He maintained that African Americans
would benefit from an industrial education which placed primary emphasis on skilled
labor." Because there was a pervasive view by influential whites that African Americans
were culturally and biologically inferior and incapable of embracing a classical education.
General Armstrong received an enormous amount of support. Armstrong secured
funding from many philanthropists and politicians who adopted this view, including
William Baldwin, George Foster, Andrew Carnegie and Rutherford Hayes." The
’James Anderson and Vincent Franklin (eds.). New Perspectives on Black
Educational History (Boston: G.K. Hall and Company, 1978), 199.
"There were a number of cases to appear in court which challenged the
constitutionality of segregation. Among them were Roberts vs. City ofBoston (1849),
Plessy V5. Ferguson (1896) and Gumming vs. Richmond County Board ofEducation
(1899). The outcome of all of these cases which held against the plaintiffs had a
significant bearing on the educational inequalities that African Americans endured.




endorsements that the Hampton Institute garnered were instrumental in establishing the
educational model for African Americans for the next several decades.
Because of the emphasis on industrial training, African American education took on
elements that largely omitted mathematical instruction. The practical training associated
with industrial education only required that schools (1) provide African American
children with a rudimentary education in basic literacy and skills; (2) cultivate values that
contributed to order and industry; (3) create for them a protected but subservient status;
and (4) detach them from political activist movements and labor organizations.'^ As a
result of this focus, even at the collegiate level, most African Americans received
minimal mathematical instruction.
By the turn of the century, there were a number of industrial schools supported by
Northern foundations for African Americans, including Tuskegee Institute in Tuskegee,
Alabama. These institutions almost exclusively focused on manual labor and industrial
education. Although many of their leaders, like Booker T. Washington of Tuskegee,
were criticized for the curricular exclusion of the cultural arts and sciences, the industrial
school, for the better half of the twentieth century, became synonymous with African
American education.
Between 1900 and 1954, the educational system for African Americans and whites
remained "separate and unequal" as documented in studies by the Atlanta University
‘^Gerald Gutek, Education in the United States: An Historical Perspective
(Englewood Cliffs, NJ: Prentice Hall, 1986) ,161.
'‘‘John Hope Franklin and Alfred A. Moss Jr., From Slavery to Freedom: A
History of African Americans. 270-275.
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Center in 1901 and 1911, and in the 1930s and 1940s by the National Association for the
Advancement of Colored People (NAACP). Each study revealed that public educational
facilities for African Americans in the South were far less than equal to those for white
students in the same areas. It was not until 1954, with the Brown v. Topeka Board of
Public Education decision that school segregation was declared unconstitutional by the
United States Supreme Court. Ruling for the plaintiff, the Court called for the equality of
educational opportunity and the desegregation of American public education.'^
Although the Brown decision legally prohibited inequities within the educational
system, the values that previously supported the system remained in place and persisted
as a very real obstacle for African Americans. The original goal of the decision, which
was to provide African Americans with equal educational opportunities, was marred by a
generic gauge which simply measured a school system's progress by the number of
African Americans attending formerly white schools.'*
Interestingly, the same pre-revolutionary mood that dominated the social climate
prior to the Civil Rights Movement also prevailed in academia. By 1955, partially as a
result of social and political unrest from World War II, the American public grew
particularly concerned about the quality of education that its students were receiving.
They had been told by the media and others that the academic substance of the school




curriculum was grossly inadequate.'^ It was further asserted that the content of
mathematics and other disciplines had for too long been determined by professional
educators who sought little input from scholars of the disciplines themselves. The
attention aroused by these reports in mass media inspired academicians to begin focusing
on the school curriculum. Leading the way were mathematicians who were fully
committed to improving mathematics programs. These efforts, however, could not
benefit all until there was educational equality for that which was already in place.
During the 1960s, the fight for educational equality became a part of a larger
struggle for equal rights for African Americans. As the country grappled with a
combination of political, economic and social events, there seemed to be an
unprecedented national commitment to overcome issues associated with race. An
outgrowth of this commitment was the Civil Rights Act of 1964, which included a
mandate that the U.S. Office of Education conduct a survey concerning the lack of
availability of equal educational opportunities.'* The outcome was the
Equality ofEducational Opportunity Report that was commonly referred to as the
Coleman Report after James Coleman of Johns Hopkins University who headed the team
of surveyors.
The Coleman Report was based on surveys from 570,000 students, 60,000 teachers
'’National Council of Teachers ofMathematics, A History of Mathematics
Education in United States and Canada (Washington, D.C.: National Council of Teachers
ofMathematics, Inc., 1970), 76.
'^Frederick Mosteller and Daniel Moynihan, On Equality of Educational
Opportunity (New York: Vintage Books, 1972), 4.
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and 4,000 schools throughout the nation and provided the government with extensive
empirical data on the sociology of American education.'^ According to mainstream
interpretations of the data, schools for African American students were not, as a whole,
"grossly" inferior to white schools as had been presumed. However, the report did
indicate that in all regions, particularly the South, African American schools were less
frequently accredited and had fewer learning facilities such as science and language
laboratories. The report further cited that African American students had fewer books per
student in their libraries, insufficient supplies of textbooks, and a less accelerated
curriculum.
Given this lack of parity in education for African Americans, it was incumbent upon
the country’s educational leaders to determine how these developments had affected the
group's performance. They also had to consider other factors such as differences in
cognitive learning styles in an effort toward creating curricula that would better their
achievement. This was very critical with regard to mathematics because reformists began
to recognize the need to design curricula that could accommodate the needs of all
students, particularly those who performed at the lowest levels.
By the end of the 1960s the media had made an interesting impact on mathematics
education. NCTM explained that"... the lay public throughout the country had been
told in magazine articles and books that the academic substance of the school curriculum




personal concern, academicians turned their attention to the school curriculum. This
prompted educators to began to work more fervently to improve mathematics curricula.
Nevertheless, there was considerable work to be done as reformists recognized that
merely changing the content of textbooks did not automatically improve mathematics
education. Increasingly, educators moved towards innovative approaches in teaching
mathematics such as integrating subjects for a more interdisciplinary approach, utilizing
discovery learning, and using multisensory materials. Other aspects of this mathematics
revolution included the development ofmore formal mathematics programs for the grade
school level and an earlier introduction to topics such as negative numbers and intuitive
geometry. Lastly, reformists also began to stress the need for teaching a mathematics that
focused more on "real life" applications.■■
Although educational reform continued during the 1970s, the decade simultaneously
witnessed a "back to basics" movement which placed emphasis on rote learning and drill-
and-practice techniques. The movement was led by educators who believed that the
recent revolution had slightly revitalized the mathematics classroom. It was also during
the 1970s that remedial education was emphasized as teachers began to individualize
instruction and increase the amount of attention given to African Americans and other
racial minorities.
African Americans, as others, were affected by the general impact of economic
■'National Council of Teachers ofMathematics, A History ofMathematics
Education in the United States and Canada. 77.
'■Ibid., 78.
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changes on the educational structure of American society during the 1980s. The
economy's worsening inflation, spiraling federal deficits, and periodic recessions
hampered the nation's ability to institute competitive educational programs. A 1983
report from the National Commission on Excellence in Education, entitled "A Nation at
Risk; The Imperative for Educational Reform," explained:
The risk is not only that the Japanese make automobiles more efficiently than
Americans and have government subsidies for development and export.... It is also
that these developments signify a redistribution of trained capability throughout the
globe. Knowledge, learning, information, and skilled intelligence are the new raw
materials of international commerce. ... If only to keep and improve on the slim
competitive edge we still retain in world markets, we must dedicate ourselves to the
reform of our educational system for the benefit of all —old and young alike, affluent
and poor, majority and minority."^
The Commission also proposed a series of recommendations focusing primarily on
improving teacher effectiveness. For example, it recommended that (1) standards for
admission to teacher education programs be raised and that prospective teachers
demonstrate aptitude for teaching and competence in an academic discipline, and (2)
master teachers have a role in designing teacher education programs and in supervising
during probationary service."'* These recommendations drew criticism from teachers'
organizations who believed that teachers were being used as scapegoats for problems that
were beyond the capability of schools to resolve. They maintained that the Reagan
Administration's reduction and elimination of educational programs had jeopardized
■^The National Commission on Excellence in Education, A Nation at Risk: The
Imperative for Educational Reform (Washington, D.C.: Government Printing Office,
1983), 6-7.
^‘*Gutek, Education in the United States: An Historical Perspective. 341.
51
American education and stunted efforts at equality of educational opportunity for
handicapped, women and minority groups.*^
These recommendations inspired a second report by the National Education
Association (NEA), "Teachers' Views on Equity and Excellence,” which was also
published in 1983. The report highlighted advancements but criticized the Reagan
Administration for its lack of commitment towards educational reform. In addition to
proposing a number of recommendations of its own, the report indicated that (1) as of
1979, 85% of white students and 75% of African American students were earning high
school diplomas which was three times the percentage of 1949; (2) the median
educational level of African Americans had increased from eighth grade in 1960 to
twelfth grade in 1980; (3) African American students had improved "reading, writing, and
arithmetic skills;” and (4) the gap between African Americans and whites on standardized
tests had been reduced."^
Despite the advancements cited in NEA's 1983 report, the gap in achievement
between African Americans and other racial groups remained particularly distinct.
Statistics have shown that they were less likely to take advanced mathematics courses,
more likely to repeat courses taken, and most likely to score lower than any other racial
group on standardized tests.
-'Ibid.
'"Ibid., 342.
"Kenneth Bechtel and Willie Pearson (eds.). Blacks. Science, and American
Education (New Brunswick. NJ: Rutgers University Press, 1989), 24.
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Table 2.1 outlines students' performance on the mathematics portion of the
Scholastic Aptitude Test (SAT) over a period of six years. Although there has been some
controversy over whether or not the SAT is culturally biased, it serves as one of the most
popular measures of students' preparedness for the college years. As the data indicates,
there has been a decline in achievement for whites and Asians, the traditional high
achievers in mathematics, between 1976 and 1982. Conversely, African Americans and
other racial minorities demonstrated gains during the same period. It must be noted,
Table 2.1. SAT-Average Mathematics Scores for College Bound Seniors
Race/Ethnicity 1976 1977 1978 1979 1980 1981 1982
Afr. American 354 357 354 358 360 362 366
White 493 489 483 483 482 483 483
Asian 518 514 510 511 509 513 513
Nat. American 420 421 419 421 426 425 424
Mex. American 410 408 402 410 413 415 416
Puerto Rican 401 397 388 388 394 398 403
Average 472 470 468 467 466 466 . 467
Source: Kenneth Bechtel and Willie Pearson, Blacks. Science and American Education
(New Brunswick, NJ: Rutgers University Press, 1989), 26.
Note: Scores range from 200 to 800
however, that African Americans' scores remained significantly lower than all groups.
The net gains of twelve, four, six, and two points over the six year period for African
Americans, Native-Americans, Mexican-Americans, and Puerto Ricans, respectively, are
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most likely the result of federally funded intervention programs targeted towards bettering
minority students' performance. Simultaneously, the decrease of ten points for whites and
five for Asians suggests that there was a general decline in the quality of mathematics
being taught to all students. Additionally, there was an increased emphasis on remedial
training for African Americans during the late seventies which may explain why such a
significant gap remained between African Americans and the other more successful
groups."* Subsequently, they were not exposed to the higher levels of mathematics
covered by the SAT.
A branch of the National Center for Educational Progress, the National Assessment
of Educational Progress (NAEP), published data similar to those presented in Table 2.1 in
a report entitled "NAEP 1992 Trends in Academic Progress"."’ The results, shown in
Table 2.2, indicate that between 1973 and 1992 there was an increase in performance for
African Americans and Hispanics at all age levels while scores for whites remained fairly
steady. The NAEP scores range from 0 to 500, but have been evaluated at certain
performance levels. Performers at the 150 level know some basic addition and
subtraction facts, and most can add two-digit numbers without regrouping. They
recognize simple situations in which addition and subtraction apply. Performers at the
200 level have considerable understanding of two-digit numbers and know some basic
"*Ibid., 27.
■’Assessing American students' academic progress since 1969, NAEP uses a
proficiency scale that ranges from 0 to 500 to summarize student's performance levels
across a variety ofmultiple-choice and constructed-response questions. Comparisons are
made by evaluating subpopulations consisting of 4th, 8th and 11th graders and 9, 13 and
17 year old students.
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Table 2.2.Trends in Mathematics Proficiency by Race
Age and Race 1973 1978 1982 1986 1990 1992
African Americans
Age 9 190 192 195 202 208 208
Age 13 228 230 240 249 249 250
Age 17 270 268 272 279 288 286
Whites
Age 9 225 224 224 227 235 235
Age 13 274 272 274 274 276 279
Age 17 310 306 304 308 310 312
Hispanics
Age 9 202 203 204 205 214 212
Age 13 239 238 252 254 255 259
Age 17 277 276 277 283 284 292
Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress, NAEP 1992 Trends in Academic
Progress.
multiplication and division facts. Performers at the 250 level have an initial
understanding of the four basic operations. They can also compare information from
graphs and charts, and are developing an ability to analyze simple logical relations.
Performers at the 300 level can compute decimals, simple fractions, and percents. They
can identify geometric figures, measure lengths and angles, and calculate areas of
rectangles. They are developing the skills to operate with signed numbers, exponents,
and square roots. Performers at the 350 level can apply a range of reasoning skills to
solve multi-step problems. They can solve routine problems involving fractions and
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percents, recognize properties of basic geometric figures, and work with exponents and
square roots.
In spite of gains made by African Americans, however, their performance levels
were lower than Hispanics and whites. For example, at age 17 in 1973, the gap between
African Americans and whites was 40 points and in 1992, although it narrowed, the gap
was a substantial 26 points. Once again, this would indicate that although curricular
advances were successful in improving African American students' performance, there
were still other factors contributing to their low achievement.
One such key factor is directly related to academic tracking and course enrollment.
Statistics show that African Americans are more likely to enroll in the general or
vocational curriculum and subsequently, more inclined to enroll in low rather than
advanced courses. Table 2.3 shows that African American students tended to enroll in
the general curriculum (47%) while whites were more likely to be enrolled in the
academic curriculum (46%). Students participating in the academic curriculum are
exposed to advanced mathematics courses whereas those studying the general curriculum
are not. This is of importance because it is generally accepted that enrollment in
advanced mathematics courses improves mathematics proficiency.^® Therefore, when
students pursue higher levels ofmathematics, it is usually reflected in their achievement
scores. If a greater number of African Americans follow the general curriculum, they
29.
^“Kenneth Bechtel and Willie Pearson, Blacks. Science, and American Education.
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Table 2.3. Academic Tracking
Academic General Vocational
Race N % N % N %
African- American 790 36 1,013 47 2,173 18
White 4,884 46 4,355 43 1,192 11
Source: Kenneth Bechtel and Willie Pearson, Blacks. Science and American Education
(New Brunswick, NJ: Rutgers University Press, 1989), 30.
may not be exposed to advanced courses. Thus, their achievement scores may be lower
than other racial groups.
Actual student enrollment in advanced and lower level mathematics courses is
reflected in Table 2.4 by curriculum type. Although most students in the general
curriculum enrolled in lower level courses, proportionately, there were more African
Americans. For instance, 84% of African Americans were enrolled in lower level courses
compared to 69% ofwhite students. The data also confirmed that more students on the
academic track take advanced level mathematics courses. However, for African
Americans, only 10% more students (55% versus 45%) were so enrolled compared to
58% of the whites (79% versus 21%).^' The data for tables 2.3 and 2.4 represent a
national sample which consisted of 14,289 seventeen-year-old high school students, of
whom 76 percent were white, 16 percent were black, and 6 percent were Hispanic. The
remaining 2 percent were “other races.” Student data included demographic information
such as age, gender, ethnicity, parental education level and educational resources in the
^'Ibid., 30.
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Table 2.4. Secondary Mathematics Course Enrollment
Academic General Vocational
Race N Wtd.% N Wtd.% N Wtd.%
African- American
Advanced
Low 254 55% 123 16% 45 18%
201 45% 617 84% 199 82%
Total
455 100% 740 100% 244 100%
White
Advanced 2,021 79% 1,032 31% 212 24%
Low 474 21% 2,114 69% 625 76%
Total 2,495 100% 3,146 100% 837 100%
Source: Kermeth Bechtel and Willie Pearson (eds.), Blacks. Science and American
Education (New Brunswick, NJ: Rutgers University Press, 1989), 30.
home, while school data included size and type of the community, school and region.
The study was conducted by Josephine Davis, contributing writer to Blacks. Science and
American Education, and utilized achievement data from NAEP’s ThirdNational
Mathematics Assessment (1983).
Another factor contributing to mathematics achievement for African Americans is
culture and environment. Table 2.5 shows that variables such as the amount of television
watched and the number of reading materials in the home can influence mathematics
proficiency. Just as in Table 2.2, the data collected in Table 2.5 represents scores
generated by NAEP on a national proficiency exam in mathematics. The scale ranges
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All Students 219 230 264 273 300 307
Sex
Male 217 231 264 274 304 309
Female 220 228 265 272 297 304
Race/Ethnicity
White 224 235 272 279 306 312
Afr. American 192 208 230 250 268 286
Hispanic 203 212 238 259 276 292
TV watched per day
0 to 2 hours — 231 240 257 305 314
3 to 5 hours — 233 268 272 296 300
6 or more hours — 219 276 281 278 285
Reading Materials in the
Home
0 to 2 items 202 216 240 257 277 291
3 items 221 231 268 272 296 304
4 items 231 244 276 281 308 313
Language other than English
Often
Sometimes — 212 — 261 288 296
Never — 232 — 278 300 306
— 231 — 273 303 308
Type of School
Public 217 228 263 272 300 305
Private 231 242 279 283 314 320
Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress, NAEP 1992 Trends in Academic Progress
and unpublished data.
Note: NAEP instrument used with scores ranging from 0 to 500.
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from 0 to 500 and summarizes students’ performance levels across a variety ofmultiple
choice and constructed response questions. Comparisons are made by evaluating
subpopulations consisting of 4th, 8th, and 11th graders and 9, 13, and 17 year old
students. For example, in 1978 students who watched 6 or more hours of television
scored twelve points lower than those who only watched 0 to 2 hours. Similarly, in 1992,
those students who had at least 4 different types of reading materials in their homes
scored, on average, 18 points higher than those who had 0 to 2 items.
Most of the characteristics included in Table 2.5 are directly related to
socioeconomic status and have been proven to effect the school process as indicated from
the data. A particularly impressive factor was the presence of reading materials in the
home. For all age groups, there was an increase between 24 and 36 points for those who
had four or more items in the home. The four items considered were a newspaper
subscription, magazine subscription, more than 25 books in the home, and encyclopedia.
Other characteristics included the level ofEnglish used and type of school attended. It
was not surprising to find that those who never used a language other than English in the
home and those who attended private schools scored better than other students. This
suggests that African American students who do not use standard English and those who
attend public school have been at a disadvantage.
It is probably safe to suggest that children who occupy a higher socioeconomic
status are more likely to have access to more reading materials in their homes and have
more options for schooling. For example, a child whose parents are affluent would most
likely have the option of being involved in a number of social activities and would not
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necessarily be limited to watching television extensively for the purposes of being
entertained. Likewise, he or she would probably have greater parental supervision so that
his or her activities could be monitored. In contrast, children in a lower socioeconomic
bracket perceivably have less access to resources, including reading materials and after
school activities. Furthermore, they are oftentimes dependents of a single headed
household where the only parent present works while they are home alone. If,
proportionately, more African Americans are economically disadvantaged, then they are
more likely to be negatively impacted by those aspects of culture and environment that
effect their performance in mathematics. Therefore, one can see how characteristics
outlined in table 2.5 can effect students’ proficiency in mathematics.^'
The final factor to be discussed relates to the overall classroom experience for
students in predominantly African American and predominantly white schools. The data
in Table 2.6 was collected by questioning 149,587 African Americans and 42,000 whites
in predominantly African American schools and 170,228 African Americans and
1,420,963 whites attending predominantly white schools. Of these students, 80% stated
that instruction in mathematics classrooms consisted of the daily routine of lecturing,
board work, and textbook use. Although educators have substantiated that mathematical
^'Thomas Romberg and Norman Webb (eds.). Reforming Mathematics Education
in America's Cities: The Urban Mathematics Collaborative Project (New York: Teachers
College Press, 1994), 12-17.
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Table 2.6. Report of Classroom Experience
Predominant!V
African American Schools
Course Level A-D Course Level E-H
African American White African American White
Teacher Lecture 90% 78% 89% 85%
Textbook use 87 85 80 80
Homework done 60 49 41 47
Play games 10 0 5 5
Take tests 79 75 64 74
Wtd.N 45,907 19,527 103,680 22,473
Predominantlv White Schools
Course Level A-D Course Level E-H
African American White African American White
Teacher Lecture 92% 79% 77% 67%
Textbook use 91 94 77 82
Homework done 72 73 54 54
Play games 3 4 1 1
Take tests 86 75 62 59
Wtd.N 44,762 678,24 125,466 742,719
Source: Kenneth Bechtel and Willie Pearson, Blacks. Science and American Education
(New Brunswick, NJ: Rutgers University Press, 1989), 36.
Note: Listed by race, school type, and course level, figures denote percent responding to
the category “Often”. Level A-D denotes advanced level mathematics courses and Level
E-H denotes lower level mathematics courses.
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games are an effective motivational technique for enhancing pre-algebra skills, fewer than
10% maintained that games were regularly played in their classes.
Additionally, table 2.6 presents significant information regarding homework. In
predominantly white schools, 72% of the whites and 73% of the African Americans did
homework often, as compared with 60% of the African Americans and 49% of the whites
in predominantly African American schools. This would suggest that whether due to the
quality of instructional resources, availability of courses, or parental influence, students at
predominantly African American schools were less likely to spend a sufficient amount of
time studying mathematics outside of the classroom.
Understanding the history of mathematics education for African Americans and
their concurrent performance in mathematics has been a critical prerequisite for
developing curricula that meet their needs. From their initial exclusion from the
educational system to their incessant struggle for equality, they have maintained a status
of less than excellence. This status with regard to mathematics has been evidenced by
their lack of participation in advanced level mathematics courses and continued low
performance on standardized tests such as the SAT.
Although efforts towards remedial education in the 1970s coupled with innovative
teaching methods worked to improve the overall mathematical proficiency of African
Americans, they continued to achieve at levels lower than any other racial group in the
country. This failure to close the achievement gap has been contributed to factors such as
37.
^^Kenneth Bechtel and Willie Pearson, Blacks. Science, and American Education.
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academic tracking, course enrollment practices, and socioeconomic status. Additionally,
many educators have suggested that one of the most easily altered factor relates to
classroom practices.
Scholars such as Josephine Davis maintain that by focusing on interdisciplinary,
action oriented techniques, many programs have been successful in improving the
mathematics proficiency of African Americans to levels comparable to the majority
population.^"* Undoubtedly, the common link between such programs has been their aim
of revising curricula to include (1) mathematics courses that are culturally inclusive; (2)
classroom experiences that focus on active participation; and (3) courses that utilize real
world applications. According to Davis and others, these types of teaching methods must
be employed while further study is done to seek other ways ofmaximizing their
mathematics achievement.^^
Andrew Porter best summarizes the goal ofmathematics educators who were in
favor of enhanced teaching methods in the article, “A Curriculum Out of Balance: The
Case of Elementary School Mathematics:”
Collectively, teachers’ decisions of how much time to allocate to math instruction,
what topics to teach, to which students, when and in what order, and to what
standards of achievement largely determine students’ opportunities to learn
(especially for subjects such as mathematics that are primarily learned in school).
While opportunity to learn is but one of several factors that influence student




manipulated. ... Improvements in pedagogical practices could greatly increase
student achievement.^*
It is in this vein that educators began to focus on enhancing teaching methods in an effort
improve African American students' achievement in mathematics.
Andrew Porter, “A Curriculum Out of Balance: The Case of Elementary School
Mathematics,” (East Lansing, Michigan: Institute for Research on Teaching, College of
Education, Michigan State University, January 1988), 8-9, ERIC, ED 289 746.
CHAPTER FOUR
METHODS AND PROGRAMS THAT HAVE IMPROVED AFRICAN
AMERICAN ACHIEVEMENT IN MATHEMATICS
Between 1973 and 1992, as educators in the United States remained concerned
about the impending crisis regarding students' educational preparedness, there seemed to
be an increased interest in understanding the nature and development ofmathematical
abilities. This concern was even more acute in the case of groups such as African
American students whose performance in mathematics continued to falter in comparison
to other students. The mathematical achievement of American students has not only
received attention from educators in the field of mathematics but also scholars who are
interested in issues of teaching and learning. All have attempted to identify teaching
methods that would enhance the learning capabilities of all students, particularly African
Americans and other racial minorities who have consistently achieved less in the field of
mathematics.'
This chapter will review these efforts by examining the nature of teaching methods
and special programs designed to better students' performance in mathematics,
particularly African Americans. Because they are the most commonly supported by
'Kenneth Bechtel and Willie Pearson (eds.). Blacks. Science, and American
Education (New Brunswick, NJ: Rutgers University Press, 1989), 41-42.
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reformists, primary attention will be given to teaching methods that; (1) utilize a
multicultural curriculum; (2) incorporate historical elements within the curriculum; and
(3) focus on active engagement and the use of "real life" applications.
Although a number of disciplines have made attempts to incorporate the study of
various cultures into their curricula, it has been generally held that because of its abstract
nature mathematics does not necessitate such attention. Some scholars have assumed that
mathematics is somehow "culture-free" and not subject to any type of cultural analysis.
Since the early 1980s, however, there has been a growing movement to bring
multicultural components into the study of mathematics. The value of doing so has been
particularly important for African American students. This is because proponents of
multicultural curricula maintain that when children see examples of their culture it
evokes in them a certain interest and confidence that may not be present under other
circumstances. George Gheverghese Joseph, co-author of Multicultural Mathematics,
explained that education must logically and morally incorporate material from several
cultures not only to enhance the self-image of children of color but to help all children
successfully participate in a multicultural society.^
Paulus Gerdes, contributing scholar to Mathematics Education and Culture,
expressed the importance of the exploration of culture in mathematics in his article, "On
Culture, Geometrical Thinking and Mathematics Education.” In this article, Gerdes
focused on alternative methods of constructing geometrical forms by considering certain
'George Gheverghese Joseph, David Nelson, and Julian Williams, Multicultural
Mathematics (New York: Oxford University Press, 1993), 6.
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cultural integrations. He prefaced his work by saying that, "We may conclude that the
incorporation ofmathematical traditions into the curriculum will contribute not only to
the elimination of individual and social psychological blockade, but also the related
cultural blockade."^
Although there are a number ofways to connect mathematics to various cultures,
the problem for many teachers has been that most of the mathematics in the academic
curriculum has been derived from the developments in European mathematics'*.
Subsequently, teachers have had difficulty finding examples that are not Eurocentric. In
NCTM's 1995 Yearbook, Connecting Mathematics Across the Curriculum. Lawrence
Shirley offered a solution to this problem by providing teachers with practical examples
ofmulticultural mathematical connections. Shirley first divided mathematics into four
categories, academic, technical, everyday, and recreational, and gave examples of
multicultural relationships in each. Academic mathematics, according to Shirley, is pure
and formal and includes the fundamental laws, concepts, and techniques normally taught
in schools and universities. Much of the image of mathematics is derived from this
category as it constitutes traditional mathematics. It is also the focus ofmost histories of
mathematics and is often seen as being European. Shirley further cited an example of
non-European academic mathematics found in classical Chinese mathematics.
^Alan Bishop, Mathematics Education and Culture (Boston, MA: Kluert
Academic Publishers, 1988), 139.
^National Council of Teachers ofMathematics, Connecting Mathematics Across
the Curriculum. (Reston, VA: National Council of Teachers of Mathematics, Inc.,
1995), 34.
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Elementary school children who are learning about place-value numeration can benefit
from learning about systems of Chinese numeration that incorporated place-value label
into the number; for example, 3486 would appear as 3 1000 4 100 8 10 6 in Chinese
symbols. American students might compare this to the "Th-H-T-U" labels (for thousands,
hundreds, tens and units) that they sometimes use to help keep columns straight.'' For
high school students, the teacher could share with them details of how the Chinese and
Babylonians independently developed the "Pythagorean" theorem or discuss reports of
fractal patterns existing in the layout of traditional Dogon villages in Mali.
Shirley explained that technical mathematics is formal and applied and is usually
found in upper levels of high school mathematics, some college mathematics and physics.
Beyond this, it also includes mathematics of non-Westem cultures used to complete some
of the more complex tasks of their societies. An excellent example of technical
mathematics within non-Westem culture would be that of distributing fish to inland
village markets in West Africa. The issue of supply and demand, transportation, and
spoilage must be considered as the people who fish and sell negotiate agreements on
quantities, prices, profits, and the timing of deliveries.^ Although technical mathematics
is the mathematics of practical applications, it generally requires specialized instruction.
For non-Westem cultures lacking the resources for conventional schooling, this
instmction may be given by a guide in a master/apprentice relationship.




lives, it involves basic counting, arithmetic, record keeping, problem solving algebra, and
intuitive geometry. In the United States, children learn these skills in elementary school
and refine them in middle school, however, for many traditional cultures this formal
schooling does not exist. Subsequently, they must acquire this knowledge from
experience and immediate need. In Nigeria, uneducated adults who need to use double
digit arithmetic for their daily transactions of farming and transportation, routinely figure
what we call the "tens column" before working with the units. Although this approach is
opposite that of traditional algorithms, it has been supported by some American teachers
who believe that the method is useful in teaching second graders.’
The final category is recreational mathematics which is classified as pure and
informal. As Shirley stated, recreational mathematics is "without a direct practical
application beyond enjoyment and intellectual beauty".* It is also the mathematics of
music and art which includes rhythm, tones, choreography, symmetries, proportion,
tessellations, and other patterns and visual relationships. As one would imagine, there are
a number of examples of recreational mathematics in various cultures. An example of art
from around the world can be used to explain relationships in geometry, measurement,
symmetry, and patterns. Many types of mathematical symmetry can be seen in Native




Zealand.^ Figure 3.1 shows samples of art from around the world. Each picture provides
an example of mathematical symmetry.
While it is important for teachers to learn of proactive ways to make mathematics
curricula multicultural, Alan Bishop has maintained that it is equally important not to use
examples that are culturally "exclusive". For instance, consider the following problem; If
a cricketer scores altogether r runs in x innings, n times not out, his average is r/(x-n).
Find his average if he scores 204 runs in 15 innings, 3 times not out.'° Although this
problem is fairly straightforward, for students who have never been exposed to cricket, it
might pose some difficulty. In addition to this, it might cause them to feel somewhat
alienated. Other examples of problems that are culturally biased would be those that
make exclusive reference to Western religions, political, and social concepts. A way to
avoid this is by creating a curriculum that draws from several different cultures. For
example, if teaching percentages, one could use table 3.1 which shows the population of
Great Britain by ethnicity and age in 1983. By using this simple table, the student can
learn about the importance of population, the diversity ofGreat Britain, and how to
compute percentages.
As demonstrated by Shirley, there are a number ofways to incorporate information
about various cultures in the teaching of mathematics. By using examples and
illustrations that draw on several backgrounds, the teacher can show that mathematics is a
’Ibid., 40.
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White 21 21 20 38 50,798
West Indian 25 34 19 22 503
Indian 33 27 23 17 791
Pakistani 45 24 18 13 355
Bangladeshi 54 18 16 12 81
Chinese 30 32 26 13 106
African 30 32 26 13 91
Arab 21 39 26 15 69
Mixed 54 26 11 09 196
Other 26 24 37 13 109
Not Stated 35 21 15 29 879
All Origins 22 21 20 37 53,979
Source: George Gheverghese Joseph, David Nelson, and Julian Williams, Multicultural
Mathematics (New York: Oxford University Press, 1993), 60.
multicultural discipline. Furthermore, the student will also learn that mathematics is a
culmination of ideas and expressions from various cultures and not a subject that
magically appeared overnight.
Another teaching method that has been used to enhance the learning of students,
particularly African Americans, is the incorporation of historical elements into the
curriculum. The fact that non-European cultures established the foundations of
mathematical study makes doing so particularly beneficial. Babylonian and Egyptian
civilizations achieved pivotal developments in mathematics between 3000 B.C. and 800
B.C., while Greek civilizations made significant contributions from 800 B.C. until the
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Dark Ages. Additionally, Chinese and Arab civilizations contributed from about 700B.C.
to the middle of the 16th century."
Luetta and Wilbert Reimer, contributing writers to NCTM’s 1995 Yearbook,
explained the importance of linking mathematics to its history:
Imagine studying music without learning about Beethoven or Mozart. Would
anyone teach Huckleberry Finn or Hamlet without identifying Twain or
Shakespeare? Could U.S. government [sic] be taught without the story of the
Continental Congress? It is just as vital to trace the sources of mathematical
principles and name their originators when teaching mathematics. The history of
mathematics, including its principles, procedures, and personalities, is often one of
the most neglected areas in our teaching ofmathematics. Filled with fascinating
material, the history ofmathematics is a rich resource available to every teacher."
Beyond its intrinsic value, the history of mathematics reminds students that it is a human
endeavor that is inspired by a need to solve human problems. It also motivates students
by helping them to realize that mathematics is something that "real" people do. There are
a number ofmathematicians throughout history who demonstrate this. Among them are
Sophie Germain, Galois, and Hypatia of Alexandria. Sophie Germain (1776-1831),
commonly referred to as one of the founders of mathematical physics, was a remarkable
female mathematician. Because her parents were concerned about her health and were
threatened by stories of young girls who were too studious, they denied her light and heat
for her bedroom and took her clothing in order to force her to sleep. Sophie, in turn,
would sneak candles into her room, wrap herself in quilts, and work in her books all
night. Evariste Galois, an early 19th century mathematician, was shot and killed in a duel
"Ibid., 31.
’“National Council of Teachers ofMathematics, Connecting Mathematics Across
the Curriculum. 104.
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at the age of 21, but not before he left an important legacy in group theory.'^ Finally,
Hypatia was an expert in mathematics, medicine, and philosophy and was killed by a
group of religious zealots in 415 A.D..'"
Understanding the origins of something can also make students more receptive to a
difficult or abstract mathematical procedure. For example, as the Reimers explained, the
metric system makes more sense when one understands the story of Lagrange and the
chaos in Europe when each city had its own system ofweights and measures.
Additionally, the story of Galilei Galileo is a useful way to introduce the development of
the scientific method. Galileo (1564-1642) was an Italian astronomer and physicist and
the first to use a telescope to study the stars. He was imprisoned in 1633 for advocating
heliocentricity which centers around the belief that the sun is the center of the universe.'^
Although some teachers have conceded that there is substantial value in including
historical perspectives when teaching mathematics, many are concerned about the issue of
adding to an already crowded curriculum. In response to this, Luetta and Wilbert Reimer
stated:
Including a historical dimension in the mathematics classroom does not mean
replacing any part of the mathematics curriculum. An awareness that mathematics
has a history should permeate the entire teaching environment. Instead of saving
history as a "filler" for rainy days or reserving it as "enrichment" for advanced
'^Ibid., 105.
'“‘Michael Deakin, "Hypatia and her Mathematics," The American Mathematical
Monthly 101 (March 1994): 234.
'^I. Bernard Cohen, Album of Science: From Leonardo to Lavoisier 1450-1800
(New York: Charles Scribner’s Sons, 1980), 23.
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students, it should be integrated and used on a daily basis. Teachers must
demonstrate that doing mathematics is part of being human.'*
These authors offer very simple ways of incorporating history within classroom.
Among them are posting time lines which help students to place historical events,
hanging portraits of great mathematicians with biographical sketches, and preparing skits
that highlight selected mathematicians.
One of the most popular teaching methods promoted by curriculum reformers is
the use of real life applications in mathematics courses. It is believed that action-based,
learning-centered environments are beneficial because they give children an opportunity
to make connections between observed objects and events. Furthermore, this strategy
enables students to build on what they already know and allows for activities that grow
out of their individual interests.'^ Simply stated, it seeks to connect mathematics to the
student's daily social and physical environment by utilizing a "hands-on" approach.
Alan Bishop, author ofMathematics Education and Culture, expressed that there are
six essential "active" exercises needed to develop mathematical knowledge. It is his
belief that knowledge is achieved when persons are engaged in these activities in a
sustained and deliberate manner. The activities are counting, locating, measuring,
designing, playing, and explaining. Counting involves the use of a systematic way to
compare and order discrete phenomena. It may involve tallying or using objects or string




to record numbers, words and names. Locating is exploring one's spatial environment
and conceptualizing and symbolizing that environment with models, diagrams, drawings,
or words. Measuring emphasizes evaluating qualities for the purposes of comparison and
ordering, using objects or tokens as measuring devices with associated units. Designing
stresses the importance of creating a shape or design for an object or for any part of one's
spatial environment. It may involve making the object as a mental template. Playing
features devising and engaging in games and pastimes with more or less formalized rules
that all players must abide by. Finally, explaining utilizes finding ways to account for the
existence of phenomena be they religious, animistic or scientific.'* Each of these
activities can be performed either individually or as a group and, in a distinct way, works
to develop mathematical ideas. For example. Bishop expressed that something as simple
as playing with numbers is likely to have developed number patterns and magic squares
which contributed to the formation of algebra.'*’
Sydney Schwartz and Frances Curcio gave several examples ofways to make the
study ofmathematics more action based in NCTM's 1995 Yearbook. The activities
varied from collecting items to build a bird's nest to creating a classroom store and each
made a connection to another discipline. For example, in the "bird's nest" activity, a
group of first graders went on a tour through their school neighborhood to collect twigs,
yam, grass, and other items to build the nest. When they returned to school they had to




evenly divide all of their materials among the 23 classmates. In this single activity, the
teacher engaged the children in counting, matching sets, separating and partitioning.
Additionally, she was able to integrate mathematics and social studies by comparing
people's and animal's dwelling places. In the "buyers and sellers" activity, the teacher and
children create a supply store for purchasing materials using play money. Each child
receives a specified amount ofmoney in coin denominations appropriate to the level of
the class. All goods are then priced at one, two, or five cents a unit. The children must
then take turns acting as the store keeper and determine how much change is due to each
customer. This exercise integrates economics, social studies, and mathematics.
Research conducted by various scholars and educational organizations has
concluded that in order to improve students' performance in mathematics, curricula must
take on certain characteristics as those outlined above. Specifically, they must emphasize
the relationship between mathematics and other disciplines in order to establish
connections and foster critical thinking. They must also contextualize mathematics so that
students will see it as a means of understanding relationships within their environment.
Advocacy for this approach to teaching mathematics appeared as early as 1923 when the
National Committee on Mathematical Requirements recommended an integrated
curriculum. In 1940, the Commission on the Secondary School Curriculum of the
Progressive Education Association also emphasized the importance of this type of
curriculum. The report stated that:
■‘Tvlational Council of Teachers ofMathematics, Coimecting Mathematics Across
the Curriculum. 117-121.
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Adolescents encounter certain problems as they strive to meet their needs in the basic
aspects of living. .. . [Mathematics makes its] special contribution whenever
quantitative data .. . and relationships of space and form are encountered. The highly
effective special symbolism and methods ofmathematics have been developed in
order to treat just such aspects of experience.... The teacher ofmathematics bears
the responsibility of equipping students to solve problems with the aid of
mathematical concepts and methods as they seek to meet their needs throughout life.
In this process he also has the responsibility of throwing light on the nature of
problem solving.^'
One of the most recent expressions of support for a more integrated curriculum
came from NCTM's Curriculum and Evaluation Standards for School Mathematics in
1989. For each grade level, there were recommended standards that, if incorporated,
would allow students to experience mathematics in such a way that they would learn to
(1) link conceptual and procedural knowledge; (2) use mathematics in other curriculum
areas; (3) use mathematics in daily life activities; (4) see mathematics as an integrated
whole; (5) apply mathematical thinking and modeling to solve problems that arise in
other disciplines, such as art, music, psychology, science, and business; (6) use and value
the connections among mathematical topics; and (7) recognize equivalent representations
of the same concept.""
The standards recommended by NCTM called for the creation ofmathematics
curricula that emphasized problem solving, communication, reasoning and connections.
To reiterate, the standards were based on the assumption that:
(1) Mathematical power can and must be at the command of all students in a
technological society; (2) Mathematics is something one does — solve problems.
^'National Council of Teachers ofMathematics, 1995 Yearbook: Connecting
Mathematics Across the Curriculum. 3.
-^Ibid., 3,4.
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communicate, reason; it is not a spectator sport; (3) The learning of mathematics is
an active process, with students constructing knowledge derived from meaningful
experiences and real problems; (4) A curriculum for all includes a broad range of
content, a variety of contexts, and deliberate connections; (5) Evaluation is a means
of improving instruction and the whole mathematics program7^
Particularly since the appearance of the 1989 standards, many programs have shown
that when elements such as those recommended by NCTM are incorporated into the
mathematics curriculum, African American students' performance can be significantly
improved. An example of one such program is Mathematics, Engineering, Science
Achievement (MESA), which targets children of color and utilizes technology, mentoring
and student-centered learning. The program encourages students to consider careers in
mathematics by promoting career awareness, field trips, competitions, career counseling
and internships. In a three year span, MESA's seniors matriculated to college at rates of
96%, 95%, and 97%. A similar program. Interactive Mathematics Program (IMP),
utilizes teaching strategies that include hands-on, student-centered, self-paced, and
cooperative learning. The program also emphasizes assessment throughout the
curriculum and not just in the form of testing. Evaluation of the program indicates that
students' confidence levels have increased, their communications skills have improved,
and there is a greater enjoyment of the subject^'*.
■^Marilyn Suydam, "Curriculum and Evaluation Standards for Mathematics
Education," Mathematics Education Digest (Columbus, Ohio: ERIC Clearinghouse for
Science, Mathematics, an Environmental Education, 1990), 3, ERIC, ED 319 630.
^'‘United States Department of Education, Promising Practices in Mathematics and
Science Education: A Collection of Promising Educational Programs and Practices from
the Laboratory Network Program (Washington, D.C.: Department of Education's
National Center for Educational Statistics), 16.
CONCLUSION
It has now been almost forty years since the mathematics revolution began and
mathematics curriculum development has gone through a number of phases. From
promoting strategies such as discovery teaching and learning in the 1970s to encouraging
interdisciplinary and multicultural approaches in the 1980s, the movement is reflective of
enormous effort toward improving mathematics education. In spite of the many
developments, however, some scholars maintain that the reform movement had few
successes. Furthermore, there is a sense that much of the energy and keen concerns have
dissipated. Even as early as 1981, Howson, Keitel and Kilpatrick explained in their book.
Curriculum Development in Mathematics, much of the enthusiasm of earlier days has
been lost as there is a feeling that "change" has been overdone and "innovation" is out of
fashion.' They further remarked:
Much current discontent undoubtedly springs from the fact that the practical results
of such an enormous expenditure of labour and commitment have been relatively
insignificant. The problems remain - many Johnnys still cannot add! Indeed, our
ability to help students attain mastery remains low. Presumably, today we
understand much better the complexity of the problems to be overcome, but is that
the only outcome of twenty years' work?^
'Geoffrey Howson, Christine Keitel and Jeremy Kilpatrick, Curriculum





Undeniably, the response to Howson, Keitel and Kilpatrick's question must be
considered in light of the effects of the reform movement on all students. Statistics, such
as those presented in chapter two, demonstrate that between 1973 and 1992, mathematics
curriculum reform did positively impact the performance ofAfrican American students.
Although there may be varied explanations for their improved proficiency, such as the
focus on remedial education during the late seventies, specialized efforts have attributed
the groups' progress to developments in mathematics curricula. For example, programs
such as Mathematics, Engineering, Science Achievement (MESA) and Interactive
Mathematics Program (IMP), which utilize active engagement and student centered
learning (two of the more popular components of curriculum reform), have proven to
bring even greater success to African American students.^ This would suggest that
environments which fully allow teachers to employ innovative teaching methods can be
particularly beneficial at improving African American students' performance in
mathematics.
It should also be mentioned that although there was improved mathematics
proficiency among African American students between 1973 and 1992, their scores on
achievement tests remained significantly lower than other racial groups. Although one
cannot overlook issues related to culture and socioeconomic background, perhaps one of
the most suitable explanations for this relates to consistency in classroom practice and
^United States Department ofEducation, Promising Practices in Mathematics and
Science Education: A Collection of Promising Educational Programs and Practices from
the Laboratory Network Program (Washington, D.C.: Department of Education's
National Center for Educational Statistics), 16.
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environment. It is very likely that programs such as MESA are successful because they:
(1) work with small sub-populations of students, (2) have oftentimes carefully selected
and trained certain teachers as participants, (3) have secured the necessary funding which
would allow them to utilize appropriate study aids and teaching materials, and (4) have
set forth clearly defined goals and teaching objectives. On a national level, however,
many of these needed variables are absent in a number of classrooms. As Howson, Keitel
and Kilpatrick explained, most of the deficiencies associated with modem mathematics
curricula are simply the result of problems related to implementation and a lack of teacher
preparation.'*
With regard to the implementation of new curricula, Howson, Keitel and Kilpatrick
stated:
No doubt, most of the disenchantment with modernised [sic] curricula arose from
practical difficulties, possibly even organisational trifles, than with deeper,
theoretical and philosophical, considerations. It is often asked to what extent
innovators are aware of the day-to-day difficulties posed by life in a real school.
Certainly, one of the lessons to be learned from the last twenty years is that when
innovation clashes with classroom reality, it is the former which is usually forced to
adapt.^
They go on to explain that because curriculum development is usually proposed on a
large scale, it is inevitably subject to issues related to pragmatism. First and foremost, it
is expensive and demands an abundance of skills and expertise. Furthermore, it is usually
conceived for others and has as its objective, wide dissemination. Its dissemination,




however, raises many practical issues that can extend even beyond the classroom. For
example, of importance are the social and cultural field into which the new curriculum is
to be implanted. Pronounced differences between backgrounds, i.e. industrial or rural,
rich or poor, etc., can prove to be significant in determining the success of a newly
implemented curricula. This is primarily the result of varied interpretations of the
teaching objectives and availability of resources.^
Additionally, there is the related issue of teacher preparedness which, as Howson,
Keitel and Kilpatrick explained, can independently determine the success of curriculum
development. Although reformers may have constructed excellent teaching model, at the
time of implementation it may be very different from its original intent. This is, no doubt,
the result of having been subjected to the discretion of school administrators, various
members of the community and, of course, teachers. It is interesting to note that prior to
the mathematics revolution, teachers used textbooks that had been through 20 or 30
editions. Subsequently, in many cases, they used the same books as pupils themselves.
This being the case, their teaching was usually based on a well-proven, conventional
understanding of content and method. Following the rise of new mathematics, however,
the teacher has oftentimes been forced to rely on his or her own understanding and
powers of interpretation.’ While one can suggest that these teachers utilize teaching




tremendous amount of information was produced during the mathematics revolution.
Howson, Keitel and Kilpatrick explained:
The teacher’s position is aggravated by the quantity of competing material thrust
before him: an enormous amount has been produced in a very short time.
Moreover, materials which although outdated still offer the teacher considerable
security remain on the market. .. . Curiously enough, at a time when many were
puzzled by the vast effort devoted to, and expenditure on, curriculum development,
few seemed to have foreseen that this epoch would end so quickly and would leave
us with so many unanswered questions.*
Therefore, having an understanding of the existing practical barriers, we can
conclude, that mathematics curriculum development has not failed but rather attempts
toward implementing new methodologies. Meticulously implemented and carefully
monitored mathematics curricula that utilize an interdisciplinary approach and promote
active engagement have proven to be more successful in educating African American
students. The focus now must be directed toward developing effective and efficient
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